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MILITARY SPECIFICATION

ATTENUATORS, FIXEO
6ENH!AL SPECIFICATION FOR

7his spaclflcatlon is approved for use by .s11 Oap.srt-
ments and Agencies of the Oepartnmt of Oefense.

1. scnPE

l%ls specification covers the general requirements for radio and rnlcmuave frequency
ft2 a%%tors (see 6.1).

1.2 ClasslffcatfOn. Attenuators shal! be of the followfng classes. as speclffed (see table I and
6.2):

Class I - For use as the prfmsry standard.
class 11 . For use as e sacondsry standard, and fn laboratory and pmcislon test equlpsent.

A. Wth lumped-constant or distributed shunt and series elements.
B. Nith lossy-llne “pads.

Class 111 - For use in general ffeld equfpnsmt.
class IV . For use In equfpnent fn tiich precfston and stabll iW are seconds.ry

considerations.

TABLE 1. Classl ftcation of attenuators.

1 Charactertstlc I cl ass 1 I cl ass 11 I c1 111 I LI Iv I
I

ass ass
1 I

IVSURI t
A BI I I

lth er end, M.SXJ
lkfavegu~deetc. 18 6Hz

I

Ilfdvegulde over 18 w
I 1:05 I 1.15
I 1.15

I 1.35 I 1.50 I

10thers, Fin BNz
I 1.30 I 1.50

I 1.03* I 1.10+
I 1.75 I

I
I 1.30+

I 0.005F I 0.015F
I 1.50+ I

I 0.02F I 0.03F I
TOevi.stlon of attenuation
I from that speciffed at
i reference frequency lbaslcl

I I
I

I

I test) (see 3.1). asx:
i

I Up to 10 dB, fncl iO.02 dB
i

I 0.1 dB
/ I

I Over 10 dB
1 0.2 dB I 0.5 dB

10.002 dBldO/ 0.01 dBldB
I

I 0.02 dBldB ~ 0.05 dBIdB/
I

hange In s.ttanuatton I I I r
I after tmpemture change I I
I or thermal shock, max:

I I I

;0
I I

I Up to 10 dB, lncl I 0.01 dB
I

I Oser 10 dB 10
I 0.0S dB I 0.5 dB

I O.W1 dBldB / 0.005 dBJdB/ 0.05 dBldB/
I I I

t tte ti
I % {i ~rat!% 07

i I i
I I

I shock, ~X:
I

I Up to 10 dB, fncl
; /

o
I Over 10dB

I 0.05 dB I 0.1 dB
IO

I

I 0.5 dB
I 0.005 dB/dB I 0.01 dB/dB ] 0.05 dB/dB~

1 I I

Beneficial ccasnents [mccamendation$, addftfons, deletions) and any pertfnent data titch my be of
use in Impmvlng this document should be addressed to: Coucnsndar, Naval Electmn(c System
Casnand, A7TN: ELEX Bill, Department of the Navy, Wsshlngtmr, O. C. 203EJ3 by using the
sel f-addressed Standardization Cbctment Vapmvammt Proposal (00 Form 1426) appearing at the end of
this documnt or by letter.
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MI L-A-3933E

TABLE 1. Classification of attenuators - Continued.

1 I I
I Characteristic
I

~ Class I I Class II

lLnangeIn attenuation I I
I after moisture I I
I resistance, max: I
I Up to 10 dB, incl !0 I
I Over 10 dB

I 0.1 dB
10 I 0.01 dB/dB
I I

lChange I n attenuation
I aiter salt spray, max: I I
I Up to 10 dB, incl
I Over 10 dB

10 I 0.1 dB
10 I 0.01 dB/dB

I I I
Iunangeinattenuation
I afterpeakpower,max: I I
I Up to 10 dB, incl 10
1 Over 10 dB

I 0.01 dB
!0 I 0.01 dB/dB

I I I

Power sensitivity for full I 0.001
I input power, Max: I dB/~B/HATT~ dB/dBl!4ATT
I I 1.

11 emperature sensl tivity
I of attenuation, max: I

1 10-6 ;0,0001 dBiO.0W17
I I dB/dB/-C ldB/dB/”C I dBldBj”C
I I I I
ltonnectorrepeat-
I ability max:
I variation in attenuation!

I

I0.002dB ~ 0.01 dB
I I I

Roncentrlcity
I of coaxial

Z percent of Inner 6f ameter 01
I outer conductor or 3 mils,

I connectors I whichever is greater

I
Class IIII ClassIV

--+----
I
I

0.2 dB I 0.5 dB
0.02 dB/dB I 0.05 dB/dB

I
0.2 dB I 0.5 dB
0.02 dB/dB I 0.05 dBldB

i
0.05 dB I 0.5 dB
0.005 dB/dB I 0.05 dBJdB

0.1 I
dBf dB/6HZ I dBldB?&!Z

~

d;/dBIUATT 1dB/dB)!dATT

,
I

0.0004 I 0:0006
dBJdBJ”C I dBldBf”C

~

I
0.02 dp I 0.04 dB

4 percent

5 m%s.

1.2.1 Military part numbers. The military part number shall consist of the letter “M” followed by
the basic number of the speci ficat~on sheet, an assigned dash (see 3.1). and the letter N or S; where
N indicates a nonscreened item and S $ndicates a screened item. Part numbers without a N Or S shal 1
be considered nonscreened items.

2.

M 3933/14- 01

M{l {tary designator and
specification sheet number

Oash number designated ‘T
on specification sheet

—

Nonscreened

or

Screened

APPLICABLE oCKWiENTS

: -: :,..:..:.,,..

2.1 Government specifications and standards. Unless otherwise specified, the following
specifications and standards, of the issue Ti steal in that fssue of the Oepartinent of Oefense Index of
Specifications and Standards specified in the sol fcftstion, form a part of this specification to the
extent specified herein.

2

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



.. . .. ..
,.

NIL-A-3933E

5PECtFICATIONS

FEOENAL

L-P-378
NN-P-71

@J-Af-44
W-S-365
00-C-530

IN-C-533

W-B-613

WI-B-626

i#-

S-763
-s-701
P-B-566

PPP-B-~1
PPP-B-621
PPP-B-636
PPP-B-676

NIL ITARY

fflL-w-8s
MIL-P-116
MIL-L-3B93

f41L-F-3922
f41L-P-19B34
MIL-I-23011
MIL-H-28719
M[L-C-3901Z
ffIL-6-45204
MIL-C-55302

- Plastfc Sheet and Strip, Thin Gauge, Polyoleftn.
Pallet. Natarlal Nandlfng. S&in9@r COnSttWCtlOn. 2 flaY

(See supplement

s7AfloARos

FEDERAL

FED-sTLl-595 -

MILITARY

HIL-STO-129 -
HIL-S70-130 -
MXL-STD-147 -

MIL-STO-4S662 -

DRAwINGS

and 4 Way (Partial).

Nagnesfum Alloy Plate and Sheet (A231B).
S11 wer P1 sting, Electmdeposf tad; General Requl rwants For.
Copper-Beryllfum Allgy Bar, Rod, and ‘dfre (Copper A11oY
Numbers 172 and 173).
Cepper-Befylllum A11oY StrlP (Copper A11oY Numbers 170 and
. ...,

~~;;. Leaded and Non-Leaded, Flat Preducts (Plate, Ear,
Sheet, Strip).
Brass, Leaded and Non-Leadad: Rod Shapes, Forgfngs, and
flat Products with Ffnf ahed Edgaa {Be.r and Strip).
Steel Gara, ‘dire, Shc.paa and Forgings, Corr’esfon-Rea! atlng.
Strapping, Steel, and Sac.1s.
B.axes, Fol d(ng, Paparbeard.
Boxes, kfeod. Cleatad-Plyweod.
Bexes. Wood. Nailed and Lock-Corner.
Bexes; Shfpjfng, Fiberboard.
Gexes, 5at-up.

Waveguides, Rigid, Rectangular, General Spacfficatfon For.
Praservatfon-Pc.ckaglng, Nathods Of.
Lines, Radio Frequency Transmission Keaxfal, Air Oielectrfc). 6eneral
Specl flcatton For.
Flanges, !iavegufde, General Purpese, General Speclffcation For.
Plate, [dentf ffcatfon, Nstal Foil. Adhesive Backed.
Iron Nickel Alloys For Sealfng co Glasses and Ceramfcs.
Header, Hennatical lY Ssaled.
Connecters, Ccmxf al, Rad(o Frequewy, General Sped f f cation For.
Geld Plating, Elactrudeposlted.
Connectors, Prfnted Cfrcuft Subassembly and Accessories.

1 for 1 f st of assecfs.ted specif icatfon sheets. )

Color (Requf mmant$ for Indfvfdual Color Chf p [3X5 Supplement).

Narktng for Shipment and St@rage.
Identfficatfon t4wking of US fkil itAry Preperty.
Palletf zed Unit Loada on 40” x 48- Pal lets.
Test A$ethods for Electmnfc and Electrical Cempenent Parts.
Parts and [qufpansnt. Prmeduras for Packagfng and Packfng of.
Oissimflar fketdls.
Leads for, Electmnfc Ccanponent Parts.
Calibration Systems Raquimmsnts.

0EPAR7?4EH7 OF THE NAVY

REA 49330 - U6-45/U Connector for Use Wfth 7f8 Coaxfal Atr Oielectrfc Line.
NEA 49331 - U6-46/U Connector for Use With 71B Ceaxfal Afr Ofelsctrfc Lfne.

[Copfes of specf ffcatfons, standards, drawfngs, and publ fcatf ons requf red by manufacturers f n
connection with specf f fc acqufsf tfon fumstfons should be obts. f ned from the contractf ng actfvity or as
dimctad by the contracting of ficer. )
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MIL-A-3933E

2.2 Other publ fcations. The following documents form a part of this specf ficatlon to the extent
specified h ereln. he issues of the documents which are Indicated as 000 adopted shall be the issue
listed in the current DoOISS and the supplement thereto, if applicable.

,. , .... . ..
,,.

INSTITUT2OF ELECTRICAL ANO ELECTRONICS ENGINEERS (IEEE)

IEEE-STO-287 - Precision Coaxfal Connectors.

(Application forcoples should be addressed to the Institute of Electrical and Electronics Engineers
Headquatier.s, 345 East 47 Street, New York, NY 10017).

ANERICAN SOCIETY FOR TESTING ANO MATERIALS (ASTM)

ASTM-A582 - Free-Machining Stainless and Heat-Resisting Steel Bars,
Hot-Rolled or Cold. Finished.

(@placation for copies should readdressed to the Pmerfcen Society for Testing and Materials, 1916
Race Street, Philadelphia, Pennsylvania. 19103).

[Industry association specifications and standards a~ generally available for reference from
libraries. They are also distributed among techntcal greups and using Federal agencies. )

2.3 Order of precedence. In the event of a conflfct between the text of this specification and the
references other than specification sheets cited herein, the text of this specification shall take
precedence.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the applicable specification sheets. In the event of any conflict between
requirements of this specification and the specification sheet, the latter shall govern.

~y:,m
Attenuators furnished under this specification shall be products which are

st ng 011 the applicable qualified products list at the time set for opening of bids
. .

3.3 Material. The materfal shall be as specified herein and in the applicable specification
sheets.~ definite material fs not specified, a material shall be used which will enable the
attenuator to meet the per fonndnce requirements of this specification. Acceptance or aPPrOval Of anY
constituent material shall not be construed as a guaranty of the acceptance of the finished product.

3.3.1 ~. Brass shall conform to W-B-626 or W-B-613.

3.3.2 Co er allo
+--#”

Copper alloy used in fabrication of waveguide-type attenuators shall conform
to the requ remen s for copper alloy specified in MI L-w-85. Copper alloy used in the fabrication of
coaxial-type attenuators shall conform to the material requirements specified in MIL-L-3WJ.

3.3.3 Copper-betyllium. When specified, copper-beryllium alloy shall conform to QI)-C-530 or
QQ.C.533.

3.3.4 Aluminum alloy. Aluminum alloy used in the fabrication of waveguide-type attenuators shall
conform to the requirements for aluminum alloy specified in MIL-14-B5.

&4~~. ~~see 3.1 a“d 6.2), magnesium attenuators shall be supplfwt.
Magnesium alloy shall be composition AZ31B, condition H24, conforming to

3.4 Oesign and construction. Attenuators shall be of the design, construction, and physical
dimensions specified (see 3. IT. Attenuators shall be of the lightest practicable weight consistent
wfth the strength required for sturdiness, safety, and reliability.

3.4.1 Operating frequency range. The frequency range shall be as specified.

4
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MIL-A-3933E

3.4.2 Nominal imps dance. The nbminal impedance for attenuators shall be as specffled.

;.
3.4.3 W Flanges shal 1 be so designed and manufactured as to provide the mating

character st cs of the flange speciffed fn accordance with NIL-F-3922.

3.4.4 Connectors. The connectors shall be as specified (see 3.1). The material and e.glng for
!rece tacle connectors shall conform to the requirements of 141L-C-391X2 or Drawtng REA 49 30 or RF-4

!4933 , whichever is applicable. when specf ffed (see 3. 1), precfsfon connectbrx shall be In accordance
with [EEE.STO-287.

3.4.4.1 Connector metal parts. Unless otherwise specified, the male center contact pins shall be
captivated and made of corrosion resisting steel, type 302 or 304 In accordance wfth 00. S-763, type
303 in accordance with ~ A 582 or beryllium copper ccinfomlng to Ql)-C-530, silver plated In
accordance with Q+ S-365 or hen specified, gold plated in accordance with A41L-G-45204, type 11, class

. The female center contact pins shal I be captivated and made of beryllfum copper confonnfn to
?&-C-530, sflver plated In accordance with W-S-365 or when specfffed (See 3.1). gOld plated n

accordance with MIL-6-45204, type 1 I, class I.

3.4.4.2 Printed circuft connectors. Prfntad circuit connectors for a specfffc attenuator shall
confom co RKX353W as appl Icabie.

3.4.5 Leads. Leads connections for a spacffic .ettanuator shall be a chamlcal cceriposltfon
conformin@T63klL-SIO-1276 or tUL-1-23011 and shall be solderable unless othenafse spacffied.

3.4.6 Socket pins. Socket pfns for a specific attenuator shall conform to MIL.H-2B719 as
applicable.

3.4.7 m. The weight for attenuators shall be as spectfied (see 3.1).

3.4.8 External finish. The external ffnlsh of attenuators shall be as specified (see 3.1).

3.4.9 Taup erature range. The operatfng and non-operatf ng tamperatura range shal 1 be as specf fled
(see 3.1).

3.5 Perfommce.

ac;&%%?’%!e IV. After scree”t”g, the attmu?.tor shall be subjected to group A fmpectfon.
All screened attenuators produced to thts spedffcatlon shall be scmcned fn

3.5.2 Coaxial connector wear resistance. men attenuators wf th coax( al connecters are tested as
specified in 4.t.3, th ere Shal 1 be no damage to the connectors that Nil 1 cause electrical failure.
Ourf ng and e.f ter cycling. nefther lubrication nor remeval of excess mdterfc.1 shall be pemltted.
After this test, attenuators shall meet the requirements of 3.5.3 and 3.5.4.

3.5.3 Voltage standing wave ratfo (VSNR) (at either end). Uhen attenuators are testad as specified
in 4.7.4, the VSMR at mm temperature shal 1 not exceed the value specified.

3.5.4 Attenuation. Mhen attenuators are tested as spacfffed fn 4.7.5, the attenuation at mom
temperature shal i be as specified. The devtatfon from nod ml value shall not exceed the appl fcable
value in table 1.

3.5.5 El cctrcaiagnetfc ( nterference ( AF leakage ) ( for Comf al and Uavegulde s.ttenuators). When
attenuators are testes aS Specltfed In ~.l. b, the .W leakage frm the attenuator sha 11 be at least 6S
dB below the inccdng signal level.

3.5.6 Coaxial connector repeacabfl ft~. After attenuators are tested as speciffed fn 4.7.7. the
variation of attenuation shall not exceed the appl fcable value in table 1.

3.5.7 Solderabillty (as applicable). When attenuators wfth solderable connections are tested as
specified fn 4.7. S, there shall be no evfdence of pinholes and bl f staring.

3.5.8 Terminal strength/lead fntegrfty (as applicable). ‘dhen attenuators with temlnals or leads
are tested as specified in 4.7 be no evfdence of a broken terdncil or lead, elongation
greater than 1/2 of the thread” p! tch!%sb;eakage, looseni ng or ml etive metl on betxeen the teml mls
and the attenuator body when viewed through a ccagnfflcatfon of at least IOX. Any of these shal 1 be
Considered a failure.

5
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MIL-A-3933E

3.5.9Resistance to solvents. When attenuators are tested as speciff ed in 4.7.10, there shall be
no evidence of i] le9fbl e marking, mechanical damage, or deterioration of material or finishes to the
extent that they can be readfly identified from a distance of at least six inches with normal room

. .

1 ighting and without the aid of magnification or with a viewer having a magnification no greater than
3x.

3.5.10 Stability of attenuation. Uhen attenuators are tested as specified in 4.7.11, the
attenuation change after tern erature change, thermal shock, vibration, shock, mQfstUre resfs~nCe.

i’salt spray or peak power sha 1 not exceed the applicable value specified in table t. After the salt
spray test, there shall be no evidence of corrosion or pitting.

3.5.11 Sensitivity of attenuation. IAhen computed as specified in 4.7.12, the sensitivity of
attenuation of attenuators with frequency, with power, and with temperature shall not exceed the
applicable value specified in table 1.

3.5.12 Life. Uhen attenuators are tested as specified in 4.7.13, the attenuation change shall nOt
exceed the~ue that was measured for temperature stability under 3.5.4.

3.6- Atten”ato rs shall be marked in accordance with MIL-STO-130, witi the class, mil itdry
part nun! er, menuf acturer’s source code or 1ogo, iittenuati on i n dB, frequency range, average power
rating, date code, and serial ization. kehen the availabla marking space is less than 0.15 square
inches, the c1 ass, attenuation, frequency ran e. and average power rati hg may be deleted frcfo the
merking. fThe marking characters shall be at east 1/32 inch high. The marking shal 1 be placed on the
attenuator using a mathod that will provide legible and permanent marking for the 1 ife of the
attenuator.

3.6.1 Oate code. Attenuators shal 1 be marked by a unique code to identify the period during which
they were manufactured. The first two numbers in the code shall be tiso digits of the number of the
year, and the third and fourth number shall be two digits indicating the calendar week of the year.
Hhen the number of the week is a single digit, it shall be proceeded by a zero ryading from left to
right or from top to bottom, the code numbec shall designate the year and week, in that order. The
date code shall not be altered or removed from the attenuator.

3.6.2 Serialization. Each attanuater shall be marked with a unique serial number assigned
consecutively witnln the inspection lot allowing traceability of the attenuator.

3.7 Workmanship
+

Attenuators shall be processed in such a manner as to be uniform in quality and
shal 1 be ree rom sharp edges and burrs, except where sharp edges are required for mechanical or
electrical reasons.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract, the contractor is
b1 e for the performance of all inspection requirements as specified herein. Except as

%%se specified in the contract, the contractor may use his own or any other facilities suitable
for the performance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set fo.th in the
specification where such inspections are deemed necessary to assure SUPP1 ies and services conform to
prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equ~pment and inspection
facilities of suffi cient accuracy, qualfty and quantity to permit performance of the required
inspectf on shall be established and maintained by the contractor. The estz.bl ishment and maintenance
of a calibration svstem to control the accuracv of the measurina and test eaui Dment shal 1 be
accordance with M~~5T0-45662.

4.2 Cl ossification of inspections. 7he inspections speciffed herain are classified as

a. Material inspection (see 4.3).

b. Qualification inspection (see 4.5).

c. Quality conformance inspection (see 4.6).

fol 1 Ws :
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4.3 Materials Inspection. Materials Inspection shall consfst of certification supported by
verifying @.&c the t th e maf.erials lfsted in table 11, used in fabricating the attenuator, are in
accordance with the appl Ic.sble referenced specifications or requir-nts prior te such fabrication.

TABLE II. M.aWrfals f nspactfon.

1 Hate rlai I Hequl rament paragraph i I
I I

Wpllcable specltl cation
I

I Brass 331 I 00 B 613 ~ 5z6
I Cower alloy 3:3:2
I Cdpper-beryl hum ~

I t41~-~-85: t41~-:-38S0 I
3.3.3 I oo-ci;13i-j:-c-533

I Aluminum alloy I 3.3.4 I I
I llagnesium alloy I 3.3.5
I

@2.i-44
I / i

. Unless otherwise s acf fied heraln, al 1 tns
!

~~ions shall be frfonnad
conditions specified n the ‘GENERALREWIRK S of 141L-STD-20 .

4.4.1 Test method varlatfon. Varfatlon frw the specified tast methods usa td verify the
electrical pc.r.s!aaters are allbwad provided that it is demonstrated td the preparing actlvlty or thetr
agent that such variations in no way relax the requirements of thts specification and that they are
aPPmvad before tastfng is performed. For propose test varfatfons, a test method ccuqcaratfve error
analysfs shc.11 be made available for checking by tha preparing activity or their agent.

4.5 Qualification fnspaction. QUal ification Inspection shall be perfonuad et a laboratory
acceptebl e to the 60vernment {see 6.3) on sample units prbduced with equipmant and procedures nerually
used In production. Qual f ficetlon obtelned for each group (see appendfx) shall constitute
qualification for all attsnuatdrs wfth characteristics for that grbup (see table III).

4.5.1 Sample size. Four samples of the sms class and part number shall be subjected td
qual iflcalion inspsctfon.

4.S.’2 Inspection rbutine. The sample shall be subjected to the qual f ffcation Inspactfon specffied
in table TEl i the order shown. All units shall be subjected to the inspection of group 1. The
sanple shall “th& be divfded f nto two groups of We unf tS each [See 4.5.1). me sample unfts shall
then be subjectad only td the InspectIons indfcated for Chefr particular group.

4.5.3 Failures. One or mere failures shall be cause for refusal te grant qual ff fcation approval.
A failure~e anythfng that does not nset the raqutrsmants of the spacfficatfon.

TA2LE III. @al ificatfon f nspectfon.

I Inspsctfon I Requi remant I 1
I

lest
paragraph method

I ;
I

I paragraph I
Tiroup I (al 1 samples)

I I I /
I Screened per table IV ( for scrsened I
I attenuators only)
I

I 3.5.1 :4.7.2 /

I 3.1, 3.3. 3.4, 3.6 and 14.7.1
I

I Vfsual and mactmical examioatfon ~/
I

I
I 3.7 I

I COaxfal connector wear reslstdnce: ~/ I 3.5.2 ~:.;.j I
I Vswll
I Attenuation

I 3.5.3
~ 3.5.4 /4;7;s

I
I
I
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TABLE 111 - Qual Ificatlon inspection - Continued

I Inspectl on I Requl rement I Test
paragraph method

I I I paragraph

I Group II -- 2 Sample Units

\ stability of s.ttenuatfcm

\ After temperature change

~ After thermal shock

, After “{brat,.”

I After shock

I After moisture resistance

[ After salt spray

{fter peak power

Sensitivity of attenuation

hfter change in frequency

4fter change in input power

kfter change in temperature

fisual and mechanical
examination

Group 111 -- 2 Sample Units

?1 ectromagnetic i nterf erencef
RF leakage ~/

Coaxial connector repeatability:
attenuation ~1

Solderabil ity: ~1

Terminal strengthllead
integrity: ~/

Resistance to solvents

Lffe: 76o Hours
attenuation

Visual and mechanical
examination

i

: 3.5.10

I

/

I

~ ;7:,33;3, 3.4, 3.6,

1“

/

~ 3.5.5

i 3.5.6
I 3.5.4

I 3.5.7

I
I 3.5.B

\ 3.5.9

i 3.1, 3.3, 3.4,
I 3.6 and 3.7

i

:4.7.11

I

!

!

/

!

/

i

/4.7.12

/

/

/

:4.7.1

I

i

14.7.6

/4.7.7
14.7.5

14.7.8

/4.7.9

/4.7.10

\:.;.;3
. .

I

14.7.1
I I

r) For nonscreened attenuators only.
~1 Coaxial types of attenuator.
3/ Attenuators with solderable leads or tennlnal .
T/ Attenuators with leads or terminal.
~/ Coaxial and waveguide types of attenuator.

.... ....... , :

I
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4.5.4 (k fsposftion of qu.sllftcatfon sample units. Sample units ~leh have been subjected to
qua] {f fCiS~lOn testing shal 1 not b e delfVered on any contract or purchase order. The 6overrazent

. . . reserves the right to retain the sample units or to requfre the contractor to furnish the sample unfts
vsfth the qualification Inspection report.

4.5.5 Ratentlon Of qual {f fcatfon. To reteln qual fflcatlon, the contractor shall forward a report
at 24-mnth Intan’als to the quaTff yfn actfvity.

7
The qual Ifyfng actlvlty shall establ Ish the fnitial

reporting date. The report shall cons st of:

a.

b.

A sunsaery of the results of the tests perfomed for fns ectlon of product for delivery (group
1A), indicating as a minimum the number of attenuators t at have passed and the tier that

have failed. Tha results of the tests of all reworked attenuators shall be Identified and
accounted for.

A mmsasry of the results of tests perforvm?d for periodic ,fnspectfon (9r0UP 9), f~ludfng the
number and mde of failures. The succnary shall fnclude results of al 1 perfodfc inspection
tasts performed and completed during the 24-month perfod. If the SUIDMIY of tast results
Indicates nenconfonnance with specification requirements, and correctlva action acceptable te
the qualifying activity has not been taken, s.ctlon maY be taken to rewve the falling product
from the quc.1 ified prbducts llst.

Fa{lure so submit the report with!n 60 days after the end of each 24-month parlod ma result In loss
Of qUal f ffCatf OfI for the product. 1In addftfon to the perfodfc sutalsslon of Inspect on data, the
contractor shall inanedlately notify the qual tfylng actfvfty at any time during the 24-month peried
that tha InspectIon data indicates faflure of the quallfied product to meet the requlrssnents of this
speci ffcatlon.

In the event that no production occurred during the raportfng perfod, a report shall be submltked
certifying that the company stfl 1 has the capabil ftles and facfl ftfes necessary to produca the
attenuators. If during the tISO consecutive reporttng periods thare has been no production. the
manufacturers may be required, at the d!scretf on of the qual {fyf ng actfvfky, to submit his qual iff ed
products to testing fn accordance with tha qual fffcs.tion inspection requirements and the reason for no
prbductfon.

4.6 Quallty conformance insgsctfon.

4.6.1 General. Quality conformance inspection shall consist of group A fnspectlon, screening (when
applfcablm 9~uP 8 fnsPactfons. Group B inspection shall be perfonaed under perfodfc inspection.

4.6.1.1 Inspection lot. An inspection lot shall consfst of all attanuistors with the smas part
number prbduced under essential 1y the same condftfons, and offered for Inspection at one time.

Screening shal 1 consist of the examfnc.tlon and cescs speciff ed In table IV fn
t~”%;;: s%i?%%en”ators shall pass screenf”g, before bef”g subjected to grwp A f“ipectfo”.

4.6.1.3 Group A inspection. Group A Inspection shall consist of the examine.tfon and tests
specified In tdble V, In t he order shown.

4.6.1.4 Wndred-percent tnspsctlon. 411 screened attenuators shall be subjected to screening and
group A inspection. Al t non$creened attenuators shal 1 be subjected tb group A Inspsctlon. Defective
unfts shall be fndfvfdually rejscted.

th~”~illt%R%6%%r~f::p~;~tfon itm fs rejected,
the contractor may rewurk it to correct

Such ftems shall be separate from new-ftems and shall be
clearly identified as reinspected ftems.

4.6.1.6 Test data. Oata shall be taken and recorded for all tests perfomed on fndfvfdual ftm and
sent to the proturl ng agency. The manner of performing measurements and data sheets shall be Included
and shipped In the s?mm container as the attenuator. MO classified Information shal 1 appear on the
data sheet .

9
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TABLE IV. screening.

Inspection I Requirement I Test

i
I

paragraph method
I paragraph

!I
I Thermal shock I 3.5.1 14.7.2.1
1
I Conditioning I 3.5.1 14.7.2.2

lVts.al a”dncha”fcal examf”ation ~3.5.l 14.7.2.3

I Pre-burn-in electrical:
~ ;~&esiste.nce~l / 3.5.1 !4.7.2.4

I 3.5.1
I Atten.etfon I 3.5.1 I

~ Burn-in 240 Hours ; 3.5.1 14.7.2.5

I Post-burn-in electrical: I 3.5.1 /4.7.2.6 i

I 9C resistance ~/ I
I VSUR

I 3.5.1

I Attenuation
I 3.5.1
I 3.5.1 I

I Radiographic Inspection
I

I 3.5.1 14.7.2.7

~/ Not applicable for wavegulde attenuators.

TABLE .V. Group A inspection.

I Inspection I Requirement I Test I
paragraph method

I I I paragraph I

I Visual and mechanical examination I 3.1, 3.3, 3.4, 14.7.1
~ 3.6, and 3.7

i VSliR \ 3.5.3 :4.7.4
1

I Attenuation ; 3.5.4 14.7.5

I Stability of attenuation:. iI
I After peak power
1

I 3.5.10 14.7.11

4.6.2 Periodic inspection. Pertodic Inspection shall consist of group B inspection. Except where
the results of these inspections show noncompliance with the applicable requirements (see 4.6.2.5),
delfvery of products which have passed the screening and group A inspections (screened items only) or
group A inspection (nonscreened items only) shall not be delayed pending the results of these periodic
<nspectlons.

4.6.2.1 Group B inspection. Group B inspection shall consist of the inspections, specified in
table VI, in the order shown. The sample shall be divided into two groups of two units each. The
units shall then be subjected only to the inspections indicated for their particular group. Group B
inspection shall be made on sample units selected from Inspection lots which have passed the group A
inspection.

!~~~;~{% %#’&$i&ths after the date of notification of qmlfffcatfo”.
Four sample units (see 4.5.2) shall be selected every 24 months. The first

4.6.2.3 Failures. If one or more sample units fail to pass group B inspection, the sample shall be
considered ~failed.

4.6.2.4 Oisposftion of sample units. Sample units which have been subjected to group B Inspection
shall not be delivered on contract.
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th~”%i?fy%%%&;nd w@*.nt inspection .sctfvfty of such fafl.re and take corrective actfon
If a sample falls to Pass qroup B InspectIon, the manufacturer shall notify

on the material or processes, or both, as warranted, and on all unfts of product whfch can be
corrected and ,ihlch were manufactured under essentially the same conditions, with essentially the same
materials and processes, and which are considered subject to the sane faflure. Atcept.snce and
shfp+aant of the product shall be discontinued until corrective actfon, acceptable to the fioverrment,
has been taken. After the corrective isctfon has been taken, mup B Inspection shall be repeated on
additional sample units (?.11 inspections, or the inspection aff!fch the cm!gtnisl sample fafled) at the
option of the qualifying activity. Group A Inspection may be relmtftutad: hwaver, final acceot.mce
shall be wSthheld until the group B ins ectfon has shown that corrective action was successful. In

!the event of failure after fnspectlon, nfortmtlon cortcernfnq the failure and the corrective action
teken shall be furnished to the cognf zant fnspectton actfvft.y and the qualifying activity.

TABLE VI. 6mup B inspection.

inspection

Group I -- 2 sample Units

Stibil i ty of attenuation

After temperature change

After thermal shock

After vibration

After shock

After moisture resistance

After salt spray

After peak power

Sensitivity of attenuation

After change fn frequency

After change in input ppwer

After change in temperature

Visual and mechanical examtns.tfon

Group 1 I -- 2 Sample Units

Co.axial connector wear resistance: ~f
VWR
attenuation

Coaxial connector repes.ta.b(l fty: ~/
attenuation

Salderabil i CY ~/

Requf rement
paragraph

3.5.10

1.5.11

3.1, 3.3, 3.4, 3.6,
and 3.7

3.5.2
3.5.3
3.5.4

3.5.6
3.5.4

3.5.7

1
Test I

method I
paragraph I

i

.7.11

.7.12

.1.

.7.3
.7.4
.7.5

.7.7

.7.8

i
I
I
I
I
I

i
I

/
I
I

I

I

1

I

I
1
I

i
I
I

I

i

I

...
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TABLE VI. Group B inspection - Continued.

[
Inspection

Group 11 -- 2 Sample Units (Cent’d)

Terminal strengthllead
integrity:

Resistance to solvents~l

Electromagnetic intarferencelRF
1 eakage

Life: 76D Hours
attenuation

Visual and mechanical examination

1

I
Requi remant i .Test

paragraph method
I paragraph

/

3.5.8 /4.7.9

3.5.9 I4.7.1O

I
3.5.5 14.7.6

3.5.12 14.7.13
3.5.4 14.7.5

3.1, 3.3, 3.4,
3.6 and 3.1

[4.7.1

I
1/ Loaxi al types of attenuators.
~1 Attenuators w$th solderable leads or terminals.
~1 Attenuators with leads or terminals.
~/ Coaxial and waveguide types of attenuators.

4.6.3 Inspection of packaging. The samplfng and inspection of the preservation and interior pack
marking shall be in accordance with the group A and B quality conformance inspection requirements of
NIL-P-116. The sampling and inspection of the packing and marking for shipment and storage shall be
in accordance with the quality assurance provisions of the applicable container specification and the

marking requirements of MI L-STO-129.

4.7 Methods of examination and test.

4.7.1 Visual and mechanical examination (see 3.1, 3.3, 3.4, 3.6 and 3.7). Attenuators shall be
examined to verify that he design, construction, physical dimensions, marFing and workmanship are in
accordance with the applicable requirements.

4.7.2 Screening (see 3.5.1). Attenuators shall be screened as specified in 4.7.2.1 through 4.7.2.7.

4.7.2.1 Thefmal shock. Uith the connections uncovered, attenuators shall be tested in accordance
with method 10 I of IL -5TD-202. The following details and exceptions shall apply:

a.

b.

Mounting - !Jhen applicable attenuators may be mounted on a heat sink.

Test condition - B, except the temperature extremes shall be those specified (see 3.1) and
the number of cycles shall be ten (10).
(1/2) hour.

Place attenuators in the cold chamber for one-half
Attenuators should be so positioned that they are exposed to freely circulating

chamber air. Remove attenuators from the cold chamber and place in the hot chamber fOr
one-half (1/2) hour. Transfer shall take vlace within five (5) minutes of removal from the
cold chamber, ”one cycle consist of room te&perature to cold, ”to room ”temperature to hot, and
back to roan temperature.

4.7.2.2 Conditioning. Attenuators shall be conditioned as specified in 4.7.2.2.1 or 4.1.2.2.2.

4.7.2.2.1 Lossy attenuator element conditionin~.
C for a period of 48 (

Subject attenuators to a temperature of IO(3”C *5”
+12, -o) hours.

.,.. . -.-.:.

4.7.2.2.2 Resistive film attenuator conditioning. Each end (input or output) of the attenuator
shall be subjected to di rect current power level equal to the average power s ecified (see 3.1) at a
temperature of +75-C *;” C for a period of 48 *3 hours (for a total of 96 hours ~. (Oirectcwrent
power level is equal to the applied voltage times current). Cwring the conditioning test, the
attenuator shall be terminated in a 50.ohm resistive load.
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4.7.2.3 Visual and mechanical examfnat{on. WSWJ1 and mechanical examination of attenuators shall
be as specftlea in *.1.1.

4.7.2.4 Pre.-burmln electrical. Lfefon the bum-f n 4s perfonnad, the parameters 1 fsted In table IV
as Preburn-~n Shal I be measured at 25 ( +0, -2)-C and the data resorded for all attenuators. Method Of
measumsants shall be as specffted in 4.7.2.4.1 through 4.7.2.4.3.

4.7.2.4.1 02 reslstince. The 02 resistance center conductor te center conductor and center
conductor te case or ground (as appl f cabl e) for each si da shall be measured using aquipnent capable of
ma.ssurfng one hundredth of an ohm.

4.7.2.4.2 VSUR. The VSHR shall be msasured as specfffed fn 4.1.4 at a lCIIS pesfar level.—

4.7.2.4.3 Attenuation. The attenuacfon (insertion loss) between ends shall be measured as
specified in ~.7.5, WIUI the except f on that the signal sourte frequency shal 1 be 100 Hertz (Hz).

4.7.2.5 fwm-fn. Attenuates shal 1 be burn-f n for 120 hours for each end If or a total of 240
hours) unde~ol lowing condf tf ons:

a. Temperature . 7S”C *5- C

b. Load . 50 or 72 *2 ohms I for coax~al and str(fsl f ne attenuators)
. Nanfnal load (for waveguide attenuators)

c. M power input . 0.5 Watt, + 50 udf, .0 MN fntn one end for 120 heur$; apply this same peuar
to the other end for the next 120 hours.

4.7.2.6 Post burn-fn electrical. After the burn-in. the same parameters specified in 4.7.2.4 shall
be mueasured and th e ps.rsmotric change (del tat shall be determf ned. Attenuators that exceeds one or
acre of the fol)cufng delte limits shall be consf dered to hava faf led.

a. X resistance -- *25

b. VSUR-- *0.1

c. Attenuatfm -- *0.2 dO

Attenuators shal 1 be examined f n accordance wf CA mathed 209 of NIL-sTO-202,
thj-k;ih&%%%%all .3PP1Y:

I a.

I b.

I
c.

I d.

1 e.

A thre%df mmsional fmge qual f ty fndfcator, constructed of. and contsf ning msteriels which
are ca’spatfble wf th the attenuates being X-rayed, shall be available for SimUltSn@ot!S
exposure with the attenuate. The image quality Indicator shall utilize slots, wires, and
partfclas of sizes down to and Including major dimensions equal to or less than 0.001 Inch.

Two views shall be required, at 90” to each other, and both perpandfcular to the major (lOng)
axis of the attenuate.

The radfegraphs shall b,e examined under variable 1 (ghtfng condf tfons and magnification of IX
to 7X for the defects spesl ffed in paragraph 4 of f41L-STO-202, method 209.

The attenuators that have been X-rayed and found acceptable shall be fdenttffed ufth a blua
dot . The blue dot shall be ispprextmately 1/16 Inch in dfsmster. The COl Or selected fron
FEO-!37&S9S shall be any shads be~en I5102.15123 or 25102.25109. The dot shall be placed
so that it {s readll y vi sfble but shall not obl f terate other attenuate nwkfngs.

Serfalisstfon of attenuators is required and must be correlatable to the fflm vfews. On@
film copy is required to be shipped wfth the attenuators. Tha manufacturer is not required
to retain film copies. One copy of a report fs required for each lot ship ed Indicating the

gnumber of attenuators radf ographf Cal ly fnspested, the number feund accepts 1 e and the number
rejected.
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4.1.3 Connectar wear resistance (see 3. S.2). The connectors shall be subjected to 500 cycles of
connectl on and di sconnecti on. A cycle shall consf st of a firm connection made to both connectors of
the attenuator WI th the coupl f ng means tightened to normal tightness and the connector then completely
df sconnected and removed from the cl rcu{ t.

. . . .
,.

4.7.4 VSUR (at either end) (see 3.5.3). The VSWR of attenuators shall be measured at each end and
at the speclffed frequency (see 3.1).

4.7.4.1 Procedure. VSHR of attenuators shall be measured using a system such as shown on figure
1. Tuners and pads shal 1 be used, when necessery, to reduce residual VSWR of the system ‘to a level
thet will assure accurate results before connecting the assembly under test. The overall accuracy of
VSMR measurements shall be such that the absolute VSWR . (measured VSHR) +0.08 (maximum specified
VSUR) .

4.7.5 Attanuatton (see 3.5.4). The attenuation of attenuators shall be measured usfng the
applicable test setup specf fled fn table VII or equivalent, “with the accuracy therein specified at the
frequency specified (see 3.1).

4.7.6 Electr.nnagnetfc interference (when speciffed) (see 3.1) (RF leakage) (see 3. S.5). The swept
frequency measurement sha 11 be nwde covering the total frequency range In steps not exceeding an
octave band (the appropriate stub antenna should be tuned to a quarter wave at ml doctave).

a.

b.

c.

d.

e.

4.7.1

Place a ffxed amount of RF power fn a transmission line fn serfes with a varfable attenuator
and spectrum analyzer.

Place specf fled value of attenuation (see 3.1) fn the 1 ine and note the df fference in
readfngs on the spectrum analyzer.

Reset the attenuator to zero and place a A/4 stub (at mfdband) at one end of the flexible
coaxial cable and connected to the spectrum analyzer.

Place the test attenuator fn a transmission 1 ine properly teniifnated and “SMIFF- the part
with the 1/4 stub. The A/4 stub should come as close to the part as possible without
touchf ng . Particular attentfon shall be given to connectors, fastenfng devices and flange
interfaces.

Any attenuation in excess of the value speciffed in 4.7.6b shall be cause for rejecting the
part.

Connector repeatability (see 3.5.6). Attenuators shall be tested for connector repeatabil f ty
using a system as snown on ti gure Z. [h e f6110wing detafls shall apply:

a.

b.

c.

d.

e.

4.7.8

Test at speciffed test frequencies or at three frequencies, one from each thfrd of the rated
frequency range.

Perform 10 complete connects and disconnects, both ends separately.

Rotate attenuator through ful 1 360” with each matf ng at approximately 36” f ncrements.

Cleanfng of connectors or reshapfng of contacts fs not pemnitted during test sequence.

Side thrust shall not be permitted during test.

Solderability (see 3.5.71. The terminals of the attenuator shal 1 be tested f n accordance
with method 208 of L- STO-202.

4.7.9 Terminal strength flead fntegrity (see 3.5.8). Attenuators shall be tested as specified fn
4.7.9.1 Or 4.7.9.2.

4.7.9.1 Termfnal strength. Attenuators with terminals shal 1 be tested f n accordance with method
211 of MIL-STD-202, test condition A, applied force 1.5 pounds.

4.7.9.2 Lead Inte rit
~

Attenuators with leads shall be tested in accordance with method ?11of
MIL-STO-202,teste condftfon C. The appl fed force shall be 8 + 0.5 ounces. For leads with a sectfon
modulus equal to or less than that of a lead with a cross-section of 0.006 X 0.20, the force shall be
3 * .3 o“”ces.
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4.7.10 Resistance CO sOlventS (See.3.5.9). .lttenuatars shall be tested in accordance wfth method
215 of f41L~-zOZ. portions of th e attenuator shall be brushed.

4.7.11 stability of attenuation (see 3.5.10). Attenuators shall be subjected to the tests as
specfffed ?n 4.7.11.1 to 4.7.11.7 fncluslve. Kt the conclusion of each of these tests, the
attenuators shall be examfned for evfdence of mech.snfcal damage.

4.7.11.1 Wth tsmpsrature change. ?he change In attenuation with temperature change shall be
determined by measurl ng the attenuation of the attenuators (see 417.5 and figure 8) at 23-C ●Z”C wfth
a awlmum owsr In ut of 10 ❑illiwatts (mki), and at both extrrsaes of the oper.+tlng tezperaturs range
sp=ffied ?See 3.1$. Sowce a“d load Impedance as see” frem the jwsctfon of both thenusl isolators
shall be reflectionless. men the dB Is greeter the 0.1 dB frcm reference to the extracts operating
temperature, figure 8 fs a reconcnended test setup; however, for smaller change, figures 3 and B,
should be combined.

4.7.11.2 After thermal shock. Attenuates shal 1 be tested in accordance with method 107 of
MIL-STO-20Z . Ill e following details shall apply:

a. Test condftion - B, -65” C te +100” C

b. 14easuremants before and after thermal sh~k . Attenuation shall be measured (see 4.7.5 and
fl ure 9) at the inspection conditions speciffed in 4.4, with minlwm fnput power and at
fu?l-rate$ {nput power (see 3.1).

4.7.11.3 After vtbration. Attenuators shall be tested in accordance wfth method 204 of
UIL-S70-ZOZ. The fol lowing details and exceptions shal 1 apply:

a. Test condition - 0 (unless othensise speciffed (see 3.1).

b. 14sthod of meunting - Attenuators shall be attached to the vibration tabl$ by clamps. Unless
otherwise specified, a clamp shall be placed around the center of each attenuator, and no
part of the attenuator shall touch aicy object other than the clemp..

c. Ouration of vfbration - 1 hour In each of three mutually perpendicular directions (totdl of 3
hours ).

d. Measurements after vibration - Attenuation shall be measured as specfffed in 4.7. S.

4.7.11.4 After shock. Attenuators shal 1 be tested in accordance with method 213 of MIL-S70-20Z.
The following deta!l s shall apply:

a. Testcondition - I (unless otherwise specified (see 3.1).

b. Heasuremsnt after shock - Attenuation shall be ❑easured es specified in 4.7.5,

4.7.11.5 After misture rssfstance. Attenuates shall be tested in accordance ;ith nsethed 106 of
141L-.S7O-ZO2. The folluising detdils and exceptions shal 1 apply:

a. Initial measurements - Ilo’t appl fcable.

b. Polarization and load - Not applicable.

c. SubCycle step ?b - Not applicable.

d. Finsl measu~nt - Attenuation shall be measured as specfffed fn 4.7.5.

4.7.11.6 After salt spra~. Attenuators shal 1 be tested in accordance with method 101 of
141L-sTo-20Z. Ih e following details shall apply:

a.

b.

c.

Special detail - Ourlng the test, connectors shal I be meted to capped dunmrj connectors.

Test condition - B.

Examinations after exposurs - Attsnuaters shall be examined for evidence of corrosion or
pitting.

d. lleasurements after Salt spray - Attsnuatfon shall be ❑easured as specified in 4.7.5 after the
attenuator has been cleaned of .m.y sal t accumulation.
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4.7.11.7 After peak power. Attenuators shall be supported in still air and free space at the
standard inspection cOndlt ions specified in 4.4. The specified peak power shall be applf ed for 1 hour
at each end (see 3.1). After the attenuator has cooled to standard $nspection conditions (see 4.4).
attenuation shall be measured as speclfted in 4.7.5.

. . .

4.7.12 Sensitivity of attenuation (see 3.5.11).
determine

,a”ge ~se~ ~~l~suri”g attenuation ,S spectf

Sensitivity of “attenuation of attenuators shall be
fed In 4.7.5 at each extreme of the frequency range (see

3.1), at ful input power (see 3.1] and any reference power, and at each extreme of the temperature
Sensitivity of attenuation shall be computed in accordance with the following

formulas: “ “

Power sensitivity

Frequency sensitivity . &dB
a8--&

. &dB
T+

Temperature sensitivity = &dB
T+

= &dB for class 11 A over 20 dB
r

Uhere:

adB . Change in attenuation at efther extreme of the operating frequency, at full input power, or at
either extreme of the operatfng temperature (see 3.1).

dB . Attenuation at reference frequency, reference power, or reference temperature.

t.f . Changein frequency from reference to extreme, In GHz.

AP = Change in power from reference to full input, in watts.

At . Change in temperature from reference to extreme, in “C.

4.7.13 Life. Attenuators shall be tested in the same manner as specified fn 4.7.2.5, and 4.7.2.6,
except theme shall be 3&3 hours for each end (for a total of 760 hours).

5. PACKAGING

5.1 Preservation. Preservation shall be level A or C, as specified (see 6.2).

5.1.1 Level A.

5.1.1.1 Clean4n~. Attenuators shall be cleaned in accordance with MIL-P-116, process C-1.

5.1.1.2 m. Attenuators shall be dried in accordance with MIL-P-116.

5.1.1.3 Preservative application. Preservatives shall not be used.

Each attenuator shall be individually unit packed one each in accordance with
s.~~%: I%%%?~P-116 insuring compliance with the applicable requirenmts of that
specification. Each attenuator exceeding four inches in overall length shall be placed within a
supplementary container conforming to PPP-B-566, PPP-B-676 or PPP-B-636.

5.1.1.5 Intermediate packs. Those attenuators, unit packed as specified in 5.1.1.4 and not
requiring supplementary containers, shall be placed in intermediate containers confonuing to PPP-B-566
or PPP-B-676. Intermediate containers shall be uniform in size, shape and quantities, shall be of
minimum tare and cube and shall contain multiples of five unit packs, not to exceed 100 unit packs.
No intermediate packs are required when the total quantity shipped to a single destination is less
than 100 unit Dacks.

16
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TABLE VII. Test setups for attenuation measurements.

Txtte nuatori Atte nuatf on I
I class ~ value, dB I Hetnoa

Test Setup

I
I I Iu to 20 , lncll Dual-channel audio

Iv
/

j substitution
I

II i
I

IOver 20 to I Parallel IF
I 100, Incl I substitution

1! I
tOJo , lncllsl ngl e-channel audio

Iv i substitution

~ ~%: :%’ !A:S%%%%B
I radio frequency

I I I attenuator for
I I I partfal RF sub-
1 I I stftution and RF

~ ~~p~ pl yfng
?-

1 power (10 W,
I average)
I

i 111 Iu t 50 i lIRF b titutl

I ~po ““C ‘“sI {Accuracy of”~e
I RF standard a-

!
1 tenuatdr shal 1 be
I not less than 0.1

I / 1 dB/10 dB; steblllty
I of the RF source

11
I and stabillty and
I sensitivity of the

I I I detectar at the
I I I lowest level shall
I I e8ch be at least 10

I times better than

i;
I system accuracy)
I

up to 50 , lncll
/

Signal generator
I I (Accuracy of the

I signal-generatdr
/ / I output attenuator
I I I shill be not less

I
!

I than 0.3 dB/10 dB;
I stab{l fty of the RF

II
; I source and stebll fty

I and Sensitivity of
I I I the detectdr at
I I lduest level shall

I
1

I be at leastfive
I tfnses better than

I
~ ~ system accuracy)

I wcuracy or attenuation
~ I measurements !

I I
3 Iu to3dB f 1 Oola

I&er 5 tP iO %, ;til 10.02 dB I
10Ve; 10 to 20 dB, Incl -
I 0.02 dB/10 dB

I

I t
4 iover 20to30dB.Incl-0.06 dB i

lover 30 to 100 dB, Incl -
I 0.02 dBl10 dB
I

I
!

-5 Iu td 10 d8 1 I 005 aB r
~~er 10 to b %, ;nil :0.1 dB I

10ver 30 to 50 dB, incl -0.02 dB ~

1 I

i
I

i /

i
I
I

I i
I ta lode 1 1 05dB

l~par 10 to b ~, ;n;l-- - I
I 0.5 dB/10 dB

i

19 ISource: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



MI L-A-3933E

“1

...

20

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



/

{S
E

E
N

O
T

E
21

[S
E

E
N

O
T

E
3)

—
—

—
.—

—

(S
E

E
N

O
T

E
II

S
O

U
R

C
E

2N
D

C
O

IiE
R

E
N

T
O

E
T

E
C

T
O

R
O

E
T

E
C

T
O

R

I;
::0

L
J

.—
_

/
~F

‘S
T

O
A

T
T

E
N

S
Q

U
A

R
E

-
W

A
V

E
-

M
O

O
I,0

00
IIH

z

ti
fi

T
E

S:
1.

Fo
rn

as
ur

.m
an

ts
be

tw
ee

n
20

an
d

10
0

dB
us

e
ba

la
nc

ed
m

ix
er

,
R

F
si

gn
al

so
ur

ce
an

d
le

ca
l

os
c{

l
la

te
r

m
us

t
be

se
pa

ra
te

ly
ph

.s
sa

le
ck

ed
.

Le
ak

ag
e

of
R

F
so

ur
ce

{n
to

re
te

r
m

us
t

be
at

le
as

t
M

l
dB

lo
ne

r
th

an
❑

tn
fa

w
n

le
ve

l
fo

r
at

te
nu

at
e

un
de

r
te

st
.

2.
O

r
aq

ut
va

le
nt

pe
ue

r
sp

l{t
te

r
or

dl
rw

tfo
na

l
co

up
le

r.
3.

O
r

eq
ui

va
le

nt
di

re
ct

io
na

l
co

up
le

r.

FI
G

U
R

E
4.

Te
st

se
tu

p
fo

r
at

te
nu

at
io

n
~a

su
re

ns
?n

ts
fo

r
cl

as
s

I
at

te
nu

at
or

s
ov

ar
20

dB
to

In
cl

.
,

YP
ar

al
le

l
in

te
rs

nc
di

at
e

fr
eq

ue
nc

y
su

bs
tit

ut
io

n
m

=

U
N

B
A

L
A

N
C

E
IN

O
IC

A
T

O
R

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



MI L-A- 3933E

,. I
I LEVEL 20 20

MONITOR ISOLATOR k+

Mr

SIGNAL
< 1 < 1 I I

SOURCE ~ ‘y
ATTENUATOR AuOIO

I UNOER TEST STANDARD

- ----
TOR

I
LEVEL

ATTENUATOR INOICATOR

FIGURE 5. Test setup for attenuation measurements for class 11 attenuators up to 30 dBK
incl. , Y single-channel audio-substitution method.

LEVEL

MONITOR

I
I

<
TtTt ,

p

OETECTOR

I

ISOLATOR
LEVEL

RF SIG I I
SOURCE 20d B ATTEN1

IN OICATOR
\

MIN RF STD v
AT TEN UNOER TEST

VSWR <1.20 MAX

FIGURE 6. Test setup for attenuation measurements for class 111 attenuators up to 50 dB,
incl. , Y RF.-subs titution method.

SIG GEN

Z. Zo,

INT

LEVEL
MOtWTOR

2 I
1 I .

I NT ISOLATOR ATTEN
LEVEL

RF OUTPUT
INDICATOR

20 dB \

ATTEN
UNOER

MIN TEST
v

OETECTOR

I
FIGuRE 7. Test setup for attenuation measurements for class IV attenuators up to

50 dB, incl., Y signal-generator method.
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TEMP AT TENUAT@R
CHAMB UNDER TEST

TtT~

zo~ &z.

RF I I

.? I
/ fir

.?

SOURCE

TEMP 2 LOW VSWR, LOW-LOSS
THERMAL ISOLATORS

STEP 1, REFERENCE REAOING FOR ZERO SET.

STEP 2, INSERT ATTENuATOR uNDER TEST
BETwEEN 130TH THERMAL ISOLATORS.

F16uRE 8. Modification of test setup for attenuation tteasurement at extrene temp erature.

STEP 1,LOW LEvEL

‘MEASUREMENT T ~ T !

@

>

I
A

‘ATTENuATOR 1
uNDER TEST

d JdB

STEP 2. HIGH-POWER

<T

ITI ~

F+

hiEASUREMENT

<

1~1~1.-x

@
A A POWER

I

I
TERMIN-

~ APPLY FULL- I
L

AT ION

RATED INPuT COUPLING OF
‘ POWER TO

ATTENUATOR
UNDER TEST

DIRECTIONAL
COUPLER MuST
NOT vARY AS
FuNCTION OF

F16URE 9.

POWER AT iuLL-
RATEO INPUT
POWER OF
ATTENuATOR

Wification of test setup for attenuation measurement at hfgh ~er.
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be as specified for level A except
submetho!l IA-8. . ....... ......

conform to the MIL-STO-794 I

MI L-A- 3933E

5.1.2 Level B. The level B preservation for attenuators shal 1
that subuF4FtR5dlT -1 or [C-3 of NIL-P-116 shall be used in lieu of

5.1.3 Level” C. The level C preservation for attenuators shall
requfreme~ this level.

5.2 =. Packing shall be level A, B or C, as specified (see 6.2).

5.2.1 Level A. Attenuators, preserved as specified in 5.1, shall be packed In wood boxes
confonninm-B-601, overseas type or PPP-B-621, class 2. Closure and strapping shall be in
accordance with the applicable container specification except that metal strapping shall conform to
QQ-S-781, type I, finish A. The requirements for level B packing shall be used when the total
quantity of a stock numbered attenuator for a single destination does not exceed a packed volume of
one cubic foot.

5.2.2 Level B. Attenuators, preserved as specified in 5.1, shall be packed in fiberboard
container=rming to PPP-B-636, class weather resistant, style optional, special requirements.
The requirements for box closure, waterproofing and reinforcing shall be In accordance wfth method V
of the PPP-B-636 appendix.

5.2.3 Level C. Attenuators, preserved as specified in 5.1, shall be oacked fn fiberboard
container~nning to PPP-B-636, class domestic, style optional, special requirements. Closures
shall be in accordance with the appendix thereto.

5.2.4 Unitized loads. Unitized loads, co!mnensurate with the level of packing specified in the
contract or order, sha17 be used whenever total quantities for shipment to one destination equal 40
cubfc feet or mere. Quantities less than 40 cubic feet need not be unitized. Unitized loads shall be
uniform in size and quantities to the greatest extent practicable.

5.2.4.1 Level A. Attenuators, packed as specified in 5.2.1, shall be unitized on pallets in
confonnance~e MIL-STO-147, load type 1, with a wood cap (storage aid 5) positioned over each
1oad .

5.2.4.2 Level B. Attenuators, packed as specified in 5.2.2, shall be unftized as specified in
5.2.4.1 excwt weather resistant fiberboard caps (storage aid 4) shall be used in lieu of wood
caps.

5.2.4.3 Level C. Attenuators, packed as specified in 5.2.3, shall be unitized as specified in
5.2.4.2 excmt the fiberboard caps shall be class domestic.

In addition to any special or other identification marking required by the contract
(s.~~36.%%% “nit wppleme”tary a“d exterior container and .nftized lad shall be marked 1.
accordance with MIL-STO-129. The complete military or contractor’s type or part number, as applicable
(including the FSCf4), shall benwrked on all unit and supplementary packs in accordance with the
identification marking provisions of MI L-STO-129.

5.4 General.

5.4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shall be of a minfmum
tare and cube consistent with the protection required and shall contain equal quantities of identical
stock numbered items to the greatest extent practicable.

5.4.2 Packaging inspection. The inspection of these packaging requirements shall be in accordance
with 4.6.3.

5.4.3 Army acquisitions.

5.4.3.1 Level A and B unit and intenuediate packs. In addition to that specified in 5.1.1.4 and
5.1.1.5, unTt and intermediate containers shall either be weather or water resistant (e. g., variety 2
of PPP.B-566 or PPP-B-676) or overwrapped with waterproof barrier materials. 1ntermed4ate containers
shall not exceed 50 unit packs. Intermediate containers shall not be required when the total quantity
to be shipped will result In only one intermediate pack per shipping container.
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5.4.3.2 Level A and B packing- Mlen the gross weight exceeds 2s30 pounds or the contdiner length
and width is 45 x irmhes or ❑&e and the wefght exceeds 100 pounds, 3 x 4 inch skids (lalU flat)
shs.1 1 be appl{ed in accordance with the requf remwnts of the container speclficatt on. Unitization
shall be required when the containers specif fed in 5.2.1 and 5.2.2 do not require skids; quantitf es
per destination exceed either a total of 250 pounds (excluding the pallet) or a volume of 20 cubic
feet; and the container size permits use of one of the pallet patterns of HIL.STO.147. A quantity of
containers, packed as speciffed, except that container strapping may be omitted, shall be placed on a
pallet, load type I conformlq to MIL.sTo.147. For level B, unit containers which ❑eet these
requitments may be palletlzed without further packing. 7he pallet shall conform to NN-P-71, type IV,
group 1 or I i woods. The local shall be “bonded” to the pallet by strapping conforming to QQ-S-781,
type 1, finish A, or shrfnk film conforming to L-P-378, type IV. Stretch wrap in accordance with
MIL-STO-147 fs authorized for shfpments within the continental United States and for containerized
shipments.

6. NOTES

6.1 Intended use. Attenuators covered by thfs specification are intended for use In the mdfo and
❑icrowave frequency region.

6.1.1 Packaging intended use. 7he preservation, packing and ❑arking speclffed herein are fntended
for dired shipments to the 60 Vertm!ent. Ibwever, thfs apecf f icc.tion may also be usad for the
preparation of attenuators for shipment frdm the parts contractor to the orfginal equipment
manufacturer.

6.2 Orderi w data. Procurement documents should specify:

6.2.1 For attenuators covered by specification sheets (see 3.1). Procurement documents should
specify the following:

a.
b.

c.
d.
e.
f.

Ti tie, nmber, and date of this speclffcatfon.
Title, number, and date of the applicable speclffcatfon sheet, and attenuator class (see
1.2.1 and 3.1).
Levels of preservation and packing requfred (see S.1 and 5.2).
If cpecial or additional identification marking is required (see 5.3).
Nagnesfmn alloy, only when specified isee 3.1).
Part number.

6“3w-w= With respect to products requiri~ qualification, awards will be ❑ade only for
products w c are at the time set for opening of bfds, qualified for inclusion in applicable
qualified products 1 ist whether or not such products have actually been so 1 isted by that date. 7he
attention of the contractors is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal Goverrcnent tested for qual f fication i n
order that they may be eligible to be awarded contracts for the products covered by this
specification. 7he activfty responsible for the q“al i ffed products 1 ist is the Naval EI ~trO”ic
Systeas Ceamand, ELEX 8111, Department of the tlaty, Washington, OC 20363; hdwever, information
pertaf niIIg to qual ificatiOn of prPducts ❑ay be obtafned from the Defense Electronics Supply Genter
(OESC-E), (Layton, OH 45444.

6.3.1 Cc.pies of “Provisions Governtng Walification” SO-6 may be obtafned upon application to
Cmnanding Officer, Naval Publications and Forms Center, 5001 labor Avenue, Philadelphia, PA 19123.

6.4 Conditions for use of level B preservation. Uhen level B preserve.tfon is speciffed (see
5.1.2), is degree OF protection should b e used for the acquisition of attenuators for resupply
mrldwide under knownfavorable handl fng, transportation and stdrage conditions.

6.5 Changes from previous issue. Asterisks are not used in CMs revision to identify changes wfth
~~ect tO the previous issue. due to the extensiveness of the changes.

25

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



MIL-A-3933E

Custodians:
Army - ‘ER
Navy - EC
Air Force - 85

Review activities:
Army - MI
Air Force - 11,17,99
DLA - ES

User activities:
Navy - AS, MC, SH
Army - AR

. .

... . . .. . I

Preparing activity:
Navy - EC

(Project 5985-0983)

26

Agent:
DLA -ES

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



HIL-A-3933C

APPENOIX

Group Qualfflcatfon

10. SCOPE. .

10.1 Sco e.
+

This appendfx provides manufacturers a grouping that can be used to
obtain qua fffcation for a number of items by qualifying one item in a group. The
grouping shall be fn accordance with the followlng table. Manufacturers ❑ay quellfy
at a lower frequency range than lfsted in the characteristics of qualifying
attenuator column of the table. Thfs wI1l qualffy attenuators wfth the state
characteristics in a group from thfs frequencyrange down to the lowest frequency
range specffied. Attenuators he,vlng requirement for a higher average power rattng
than the qualifying attenuator may be qualfffed providing they pass the higher power
re uirement.

?
This appendix Is a ❑andatOry part of the speclffcatfon. The

fn ormatfon contafned herefn is Intended for compliance.

TABLE VIII. Grouping for qualfflcatlon.

.,

.,

I
I 6r0uP
InUmber
1

i’
i
I
I
I
I
I
12
I
I
I

Characteristics of
qualifying attenuators

Uavegulde
~;:g:n;dfsee table 1)

Frequency range 18-26.5 GNz

Low average power
Attenuation 20 dB

Uavegufde
class 1
Nonscreened
Frequency range 18-26.5 Gltz

Low averagepower
Attenus.tion 20 dB

Uaveguide
Class 11A
Screened
Frequency range 18.26. S GHz

LOW average power
Attenuation 20 dB

Uavegulde
Class 11A
Nonscreened
Frequency range 18-26.5 6Nz

Low s.verage power
Attenuation 20 dB

Uavegufde
class 111
Screened
Frequency range 18.26.5 GHZ

Low average power
Attenuation 20 dB

Character fstlcs of attenuators quallfled
i

Uavegulde
Classes 1, 11A and B, 111 and IV /
Screened or nonscreened
F;~q~e~~y ran e 18.26.5 GNz I

.- 3.!5 GHZ I
Low to hfgh average power

Attenuation 20 to O dB
i

‘davegufde I
Classes 1, 11A and B, 111 and IV I
Nonscreened
Frequency ranges 1S-26.5 GHz

to 2.6o - 3.95 GHz
Low to hfgh average Dower

Attenuation 20 to O dB

i

I

‘davegufde
Classes 11A and 8, III and IV
Screened or nonscreened
Frequency range 18-26.5 GHz

to 2.6o - 3.95 GNz

i

I

Low to high average power I
Attenuation 20 to O dB I

Uavegutde
Classes 11A and B. 111 and IV
Nonscreened
Frequency ran e 18-26.5 GNz

to 2.60 - 3.35 GHz
Low to high average power

Attenuation 20 to O d8

i
I

i
I
1

!4avegufde
Classes 111 and IV ~
Screened or nonscreened
Frequency range 18.26.5 GHz I

to 2.60 - 3.95 GNz I
Low to high average power

Attenuation 20 to O dB
i
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I
I Group
I number

l————
16

I

I_

/7

I
1“

:

I
l—

8
/

19
1

/
l—

10

I

&———
11

1
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APPENOIX

TABLE VIII. Grouping for qualification - Continued.

,
Characteristics of Characteristics of attenuators qualified i
qualifying attenuators I

if
{aveguide I
:1 ass 111
Ionscreened
:requency range 18-26.5 GHz /

.OW average power
attenuation 20 dB I

Havegufde
Classes 111 and IV
Nonscreened i
Frequency range 18-26.5 GHz

to 2.6o - 3.95 GHz I
Low to high average power

Attenuation 20 to O dB I

{avegufde i Havegufde ~
:lass IV
Screened

1 Class IV
I Screened or nonscreened I

Frequency range 19-26.5 GHz I Frequency range 18-26. S GHz
I to 2.60 - 3.95 GHz

LOW aVerage POWer I Low to hfgh average power I
attenuation 20 dB I httenuatton 20 to O dtl

Mavegufde i Uaveguide I
;lass IV I class Iv I
Nonscreened I Nonscreened
Frequency range 18-26.5 GHz I Frequency range 18-26.5 GHz

I to 2.60 - 3.95 GHz
Low average power I Low to high average power
Attenuation 20 d8 ~ Attenuation 20 to O dEi

Uaveguide i ‘daveguide I
Class I I Classes 1. 11A and B, III and Iv
Screened I screened or nOnscreened ;
Frequency range 18-26.5 GHz I Frequency range lB-26.5 GHz

I to 2.60 - 3.95 GHz
Low average power I Low to high average power
Attenuation 40 dB I Attenuation 40 to 21 dB

I
~

Uavegulde I Uaveguide
class I i Classes 1, 11A and B, 111 and IV I
Nonscreened I Nonscreened
Frequency range 18-26.5 GHz I Frequency range lB-26.5 GHz 1

I to 2.60 - 3.95 GHz
Low average power I LOW to high average power I
Attenuation 40 dB I Attenuation 40 to 21 dB

1

Uaveguide I
Class 11A
Screened I
Frequency range 18-26.5 GHz I

Low average power i
Attenuation 40 dB

I

Uaveguide
Class 11A and B, 111 and IV
Screened or nonscreened
Frequency range lB-26.5 GHz

to 2.60 - 3.95 GHz
Low to high average power

Attenuation 40 to 21 dB
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/ Group
I number
I_

! 12

I

;

;

j-
13

I

I

~

i—
I 14
I
I
I
I
I
I
I

/ 15
i

i
I
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APPENDIX

TABLE VIII. Grouping for qualification . Contfnued.

Characteristics of
qualifying attenuators

Mavegufde
Class 11A
Non Screened
Frequency range 18.26.5 6Hz

Low average power
Attenuation 40 dB

Navegufde
Class 111
Screened
Frequency range 18-26.5 SHZ

Low averagepower
Attenuation 40 48

!davegu$de
Class III
Nonscreened
Frequency range 18-26.5 GNz

Low averagepower
Attenuation 40 dB

Uaveguide
[lass IV
Screened
Frequency range 18.26.5 GHz

Low average power
Attenuation 40 dB

Uavegufde
Class IV
Monscreened
Frequency range 18-26.5 GHz

Low average power
attenuation 40 dB

Uavegulde
class I
Screened
Freq”e”cy range 18-26.5 GNz

iOW average power
httenuiitfon 60 dll

Characterlstlcs of attenuators quallfled ~

i
I

Uavegufde
Classes 11A and 8, 111 and IV /
Nonscreened I
Frequency range 18.26.5 6Hz

to 2.60 - 3.95 GHz /
Low to high average power 1

Attenuation 40 to 21 dB I

Uavegufde
Classes 111 and IV
Screened or nonscreened
Frequency range 18-26.5 6Hz

to 2.60 - 3.95 GHz
Low to hfgh average power

Attenuation 40 to 21 dB

Navagulde i
Classes 111 and IV
Nonscreened i
Frequency range lB-26.5 GHz

to 2.60 - 3.95 GHz /
Low to high average power I

Attenuation 40 to 21 dB I
1

U&veauide i–.–––
Class IV
Screened or nonscreened
Frequency range 18-26.5 GHz

to 2.60 - 3.95 GHz
Low to high average power

Attenuation 40 to 21 dB

Havegufde
class Iv
Nonscreened
Frequency range 18-26.5 GNz

tO 2.60 . 3.95 GHz
Low to hfgh average power

Attenuation 40 to 21 dB

IAavegulde
Cla SSes 1, 11A and B. Ill and IV
Screened or nonscreened
Frequency range 18-26.5 GHZ

to 2.6o - 3.9S GHz
Low to hfgh average power

Attenuc+tton 60 to 41 dB
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TABLE VIII. Grouping for qualification - Continued.

Characteristics of
qualifying attenuators

laveguide
:lass I
{unscreened
‘requency range 18-26.5 GHz

.ow average power
4ttenuatfon 60 dB

daveguide
:lass 11A
Screened
Frequency range lB-26.5 6Hz

.ow average power
kttenuat!on60 dEl

Uaveguide
Class 11A
Nonscreened
Frequency range 18.26.5 GHz

Low average power
Attenuation 60 dE

Haveguide
class 111
Screened
Frequency range 18-26.5 GHz

Low average power
Attenuation 60 dB

Uaveguide
Class 111
Nonscreened
Frequency range lB-26.5 GHz

Low average power
Attenuation 60 dB

14aveguide
Class IV
Screened
Frequency range 18-26.5 GHz

Low average power
Attenuation 60 dB

Characteristics of attenuators quallffed ~

laaveguide
Classes 1, 11A and B, 111 and IV
Nonscreened i
Frequency range 18.26.5 GHz

to 2.60 . 3.95 GHz I
Low to high average power I

Attenuation 60 to 41 dB t

Mavegufde I
Classes 11A and B, 111 and IV I
Screened or nonscreened
Frequency range 18-26.5 GHz

to 2.60 - 3.95 GHz
Low to high average power i

Attenuation 60 to 41 dB ~

Haveguide
Classes 11A and B, 111 and IV
Nonscreened
Frequency range lB-26.5 GHz

to 2.60 - 3.95 GHz
Low to hfgh average power

Attenuation 60 to 41 dB

Uaveguide I
Classes III and IV
Screened or nonscreened
Frequency range 18-26.5 GHz

to 2.60 - 3.95 GHz
Low to high average power

Attenuation 60 to 41 dB

!daveauide I
Clasies 111 and IV
Nonscreened
Frequency range 18-26.5 GHz

to 2.60 - 3.’35 GHz
Low to high average power

Attenuation 60 to 41 dB

klaveguide
Class IV
Screened ‘or nonscreened
Frequency range lB-26.5 GHz

to 2.60 - 3.95 GHz
Low to high average power

Attenuation 60 to 41 dB
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TABLE VIII. Grouping for qual$ffcat{on - Continued.

i Group i Characteristics of
Inumber I

i Chisracter{stlcs of attenuators quelified I
qualifying attenuators I I

i i

Maveguide I
Class IV
Nonscreened i
Frequency range 18-26.5 GHz I

Low average power i
Attenuation 60 dB I

I

Wavegulde i
Class IV
Ilonscreened /
Frequency range 18-26.5 GHz I

to 2.60 - 3.95 GNz
Low to hfgh average power i

Attenuation 60 to 41 dB I

i 25 i ‘4aveguide
I

i Mavegufde
I Class I I Classes I,

j

I I Screened
IIA and B, 111 and IV

I Screened or nonscreened
I i Frequency range 220-32S GHz
I

I Frequency range 220-325 GHz
1 I to 22-33 6Nz

I I Low average power I Low to ❑edfum average power /
I I Attenuation 20 dB 1 4ttenutstlon 20 to O dB

I
I

i1 I
26 I Uavegufde I ‘daveguide I

I class 1
i

I Classes 1, 11A and B, 111 and IV
I Nonscreened I Nonscreened

I
I

I Freq. ency range 220-325 6Hz I Frequency range 220-325 GHz
I I I to 22-33 6Hz

I Low average power I Low to ❑edfum average power ~
/ I Attenuation 20 dB I 4ttenuatfon 20 to O dB
I I I i

1
I 27 I Wavegufde I Navegufde

I Class 11A I Classes 11A and B, III and IV
/ I Screened

I
I Screened or nonscreened

~ Frequency range 220-325 GHz I Frequency range ZZO-3Z5 GNZ
I

; I to 22-33 tiHz
I I Low average power I Low to ❑edtum average power i

I 4ttenuatfon 20 IIB I Attenuation 20 to O dB

~;
/

I
20 I Uaveguide I Haveguide

I I Cla. Ss 11A I Classes 11A and B, 111 and IV
I Nonscreened I Nonscreened i

I I Frequency range 220-325 GHz I Frequency range 220-325 GHZ
I

I
I to 22-33 GHz

I Low average power I Low to med!um average power
I attenuation 20 dB

/
I Attenuation 20 to O dB

! I
/

i 29 i ‘davegufde i

I
I class III I
I Screened

I
I

I Frequency range 220-325 GHZ I
I I
i I LOWaverage power
I I Attenuation 20 dB

I

i

I

Maveguide
Classes 111 and [V

i

Screened or nonscreened I
Frequency range 220-325 GNz

to 22-33 GHz
Low to medtum average power i

Attenuation 20 to O dB I
I
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TABLE VIII. Grouping for qualification - Continued.

Characteristics of
qualifying attenuators

Javeguide
:lass 111
~onscreened
:requency range 220-325 GHz

Low average power
!ttenuatfon 20 dB

iaveguide
:1 ass IV
Screened
Frequency range 220-325 GHz

Low average power
Attenuation 20 dB

Uaveguide
Class IV
Nonscreened
Frequency range 220-325 GHz

Low average power
Attenuation 20 dB

14aveguide
class f
Screened
Frequency range 220-325 GHz

Low average power
Attenuation 40 dB

!daveguide
Class I
Nonscreened
Frequency range 220.325 GHz

Low average power
Attenuation 40 dB

14aveguide
Class 11A
Screened
Frequency range 220-325 GHz

Low average power
Attenuation 40 dB

Characteristics of attenuators qualiffed I

1

iavegulde
:lasses 111 and IV
lonscreened ~
‘requency range 220-325 GMz

to 22-33 GHz I
.OW to medium average power

Attenuation 20 to O dB I

Javegufde I
:1 ass IV
Screened or nonscreened
‘requency range 220-325 GHz i

to 22-33 GHz
Low to medium average power I

Attenuation 20 to O dB

Javeguide
Class IV
Nonscreened
Frequency range 220-325 GHz

to 22-33 GHz
Low to medium average power

Attenuation 20 to O dB

i

Uavegu{de I
Classes 1, 11A and .9, 111 and IV
Screened or nonscreened I
Frequency range 220-325 GHz

to 22-33 GHz /
Low to medium average power

Attenuation 40 to 21 d8 I

iiaveguide I
Classes 1, 11A and B, III and IV
Nonscreened
Frequency range 220-325 GHz

to 22-33 GHz
Low to medium average power

attenuation 40 to 21 dB

waveguide
Classes 11A and B, 111 and IV
Screened or nonscreened
Frequency range 220-32S GHz

to 22-33 GHz
Low to medium average power I

Attenuation 40 to 21 dB I

. .. .
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TABLE VII Grouptng for qualification - Conttnued.

-

i GrouP
I number
I
I
I 36

/
I
I
I
I

*

I
I

+--
I 41
~

i
I
I

Character f$tfcs of I Character i$tfcs of attenuators quallfied I
qualifying attenuators I I

I
, I

‘ds.veguide i Uavegulde
Class 11A

i
I Classes 114 and 8, III and IV

ttonscreened I NonScreened ~
Frequency range 220-325 Gtlz I Frequency range 220-325 Stlz

I to 22-33 GHz I
Low average Dower I Low to medium average power 1
Attenuation 40 dB I Attenuation 40 to 21 dB I

Mavegufde I
class 111 I
Screened
Frequency range 220.325 6Hz i

I

U.sveaufde i–.—
Classes ilI and IV
Screened or nonscreened
Frequency range 220-325 6Hz

to 22-33 GHz
Low to medtuus average power

Attenuation 40 to 21 dB
Low average power i
Attenuation 40 dB , I

1I
I i

Mavegufde I Havegufde
class [11 I Classes 111 and Iv
Nonscreened I Nonscreened i
Frequency range 220.325 GHz I Frequency range 220-325 GHz

I to 22-33 GHz
I
I

Low average power I Low to med$um average power
Attenuation 40 dB I Attenuation 40 to 21 dB /

I I
I

Uavegufde i Navegulde i
class Iv I Class IV I
Screened I Screened or nonscreened
Frequency range 220-325 6Hz I Frequency range 220-325 6Hz

I to 22-33 GHz
Low average power I Low to ❑edium average power !
Attenuation 40 IIB I attenuation 40 to 21 dB

!

Uaveguide i Uaveguide
class Iv I class Iv
Nonscreened I Nonscreened
Frequency range 220-325 GHz I Frequency range 220-325 6Hz

I to 22-33 GHz
Low average power I Low to med$um average power
Attenuation 40 dil I Attenuation 40 to 21 dB

i

I
II
I
I

I I

Uc. vegu{de I Uaveguide
class 1 I Classes 1, 11A and B, 111 and lV
Screened I Screened or nonscreened ~
Frequency range 220-325 GHZ I Frequency range 220-325 GHz

I to 22-33 GHz
Low average power I Low to med{um average power i
Attenuation 60 dB I Attenuation 60 to 41 dB I

I I
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I
I Group
I number
I

; 42

i—
43

I

/ 44

i
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45

/

I
I

I
l—
I 46

l—
I 47

TABLE VIII. Grouping for qualiftcatfon - Continued. .. . . . . . ..
. ....

I
Characteristics of Character lstfcs of attenuators qualified I
qualifying attenuators I

I

Uaveguide i Uaveguide
class I I Classes I, 11A and B, 111 and IV
Nonscreened I Nonscreened
Frequency range 220-325 GHz I Frequency range 220-325 GHz

[ to 22-33 GHz
Low average power I LOW to medium average power
Attenuation 60 dB I Attenuation 60 to 41 dB

1 I
I

Uaveguide I ‘daveguide I
Class 11A 1 Classes lIAand B,
Screened

111 and IV
I Screened or nonscreened

Frequency range 220-325 GHz I Freq. e”cy range 220-325 GHz /

Low average power
I to 22-33 GHz
I Low to medium average power I

Attenuation 60 dB f Attenuation 60 to 41 dB

Uaveguide i Waveguide i
Class 11A I Classes 11A and B, III and IV
Nonscreened I Nonscreened I
Frequency range 220-325 GNz I Frequency range 220-325 $Hz

I to 22-33 GHz I
Low averaqe power I Low to medium average power I
Attenuation 60 dB I Attenuation 60 to 41 dB

!Javeguide i Waweguide i
Class 111 I Classes 111 and IV
Screened 1 Screened or nonscreened
Frequency range 220-325 GHz I Frequency range 220.325 GHz

Low average power
I to 22-33 GHz
I Low to medium average power

Attenuation 60 dB I Attenuation 60 to 41 dB
I I

Maveguide 1 Waveguide
class 111 I Classes 111 and IV
Nonscreened I Nonscreened [
Frequency range 220-325 GHz I Frequency range 220-325 GHz

I to 22-33 GHz I
Low average power I LOW to medium average power
Attenuation 60 dB I Attenuation 60 to 41 dB I

Waveguide i
Class IV
Screened I
Frequency range 220-325 GHz I

Low average power
Attenuation 60 dFJ

Uavegufde
Classes IV
Screened or nonscreened
Frequency range 220-325 GHz

to 22-33 Gliz
Low to medium average power I

Attenuation 60 to 41 dB
I
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TABLE VIII. Grouvinq for qualfffcatfon - COncfnued,

Chart.cteristfcs of
qualifying attenuators

Uavegulde
Class IV
Nonscreened
Frequency range 220-32S 61Az

Low average power
Attenuation60 dE

Coaxial
class I
Screened
Frequency range OC-46 GHz

Low average power
Attenuation 20 d6

Coaxial
Class I
Non Screened
Frequency range OC-46 GHZ

Low average power
Attenuation 20 dB

Coaxial
Class 1
Screened
Frequency range OC-46 GHz

Nedlum average power
Attenuation 20 dB

Coax{al
Class I
Nonscreened
Frequency range OC-46 GHz

14edium average power
4ttenuatlon 20 dB

Coaxial
Class 1
Screened
Frequency range OC-46 GHz

High average power
Attenuation 20 dB

Characteristics of attenuators qualfffed i
I
I
I

Ns.vegufde I
Claas IV
Nonscreened i
Frequency range 220-32S GHz

to 22-33 GHz
Low to average power i

Attenuation 60 to 41 d8 ~

Coaxfal
r.lasaes 1. [I Aand B. 111 and IV
Screened Or nonscreened
Frequency range {GHz) OC-46, OC-26.5. !

OC-18, OC-12, DC-8 and OC-2
Low average power i

Attenuation 20 to O d8

i
Coaxial I
Classea 1, 11A and B, 111 and IV
Nonscreened i
Frequency range (6 Hz) OC-46, oC-26.5, I

OC-18. OC-12, OC-8 and OC-2 I
Low average vower I

4ttenuat{on 20 to O dO ~

Coaxial i
Classes 1, 11A and E, 111 and IV I
Screened or nonscreened I
Frequency range (GHz) OC-46, oC-26. S, I

DC-18. OC-12. DC-8 and OC-2 I
lledfum”c. verage power I

Attenuation 20 to O dO I

Coaxtal i
Classes 1, 11A and B, III and IV I
Nonscreened I
Frequency range (6 Hz) OC-46, oC-26. S,

OC-18, OC-12, OC-S and OC-2
Medium average power i

Attenuation 20 to O dli ~

Coaxial
Classes I. 1[4 and B, 111 and IV
Screened or nonscreened i
Frequency range (6 Hz) OC-46, OC-26.5,

OC-18, OC.12, OC-8 and OC-2 I
H{gh average power

Attenu.stlon 20 to O dCI I
I

35

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T01:49Z
Check the source to verify that this is the current version before use.



I
I Group
I number
I_

! 54

!

I

-
55

I

I

I

k———

i 58
I

I

I

MI L- A.3933E

APPENDIX

TABLE VIII. Grouping for qualification - Continued

Characteristics of
qualifying attenuators

Coaxial
Class I
Non Screened
Frequency range DC-46 GHZ

Hfgh average power
Attenuat~on 20 dB

Coaxfal
Class 11A
Nonscreened
Frequency range OC-46 GHz

Low average power
Attenuation 20 dB

Coax{al
Class 11A
Non Screened
Frequency range DC-46 GHz

Low average power
Attenuation 20 dB

Coaxial
Class 11A
Screened
Frequency range DC-46 GHZ

Medium average power
Attenuation 20 dB

Coaxial
Class 11A
Nonscreened
Frequency range oC-46 GHz

Medium average power
Attenuation 20 dB

Coaxial
Class 11A
Screened
Frequency range DC-46 GHz

Hfgh average power
Attenuation 20 dB

,.

Characteristics of attenuators aualified I

Coaxial
Classes 1, 11A and B, 111 and IV
Nonscreened
Frequency range (G Hz) DC-46, OC-26.5,

OC-18, OC-12, DC-8 and OC-2
High average power /

Attenuation 20 to O dB

Coaxial
Classes 11A and B, 111 and fV
Nonscreened “i
Frequency range (GHz) DC-46, DC-26.5,

DC-18, OC-12, OC.8 and OC-2 I
Low averagepower

Attenuation 20 to O dB I

Coaxial I
Cla Sse S 11A and B, 111 and IV
Nonscreened
Frequency range (GHz) DC-46, DC-26.5, i

oC-18, OC-12, OC-8 and DC-2
Low average power

f!ttenuation 20 to O dB I

Coaxial
Classes 11A and B. III and IV

I

Screened or nonsc~eened
Frequency range (GHz) OC.46, OC-26.5,

DC-18, DC-12, OC-B a“d OC-2
Medfum average power

Attenuation 2D to O dB

Coaxial
Classes 11A and B, 111 and IV
Non Screened
Frequency ranqe (&Hz) DC-46, DC-26.5,

DC-18, OC-12, OC-B and OC-2
Medium average power

Attenuation 20 to O dB

Coaxial
Classes 11A and B, 111 and IV
Screened or nonscreened i
Frequency range (G Hz) OC-46, OC-26.5,

OC-l B, OC-12, OC-B and DC-2 I
High average power

Attenuation 20 to O dB
i
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TABLE Vlll. Grouping for qualification - Contfnued.

Characteristics of
qualifying attenuators

COexial
Class 11A
Nonsceened
Frequency range OC-46 GHz

High average power
Attenuation 20 dB

Coaxfal
Class 111
Screened
Frequency range oC-46 6Hz

Low average power
Attenuation 20 dB

coaxial
class 111
Nonscreened
Frequency range OC-46 fiHz

Low average power
Attenuation 20 dB

Coax.lal
class 111
Screened
Frequency range OC-46 GIAz

Medium average power
Attenuation 20 dB

Coaxfal
class 111
Nonscreened
Frequency range OC-46 GHz

Medium average power
Attenuation 20 dB

Coaxia)
class 111
Screened
Frequency range oC-46 Gliz

High average power’
Attenuation 20 dB

Characterfsttcs of attenuators quallffed I
.$

Coaxial
Classes 11A and B. 111 end IV

i
I

Nonscreened I
Frequency range (GHz) OC-46, OC-26.5, I

OC-18, OC-12, OC-8 end OC-2
Hfgh average power

Attenuc. tfon 20 to O dB /
I

Coaxlc.1 i
Classes [II and IV
Screened or nonscreened /
Frequency range (GHz) OC.46, OC-26.5,

oC-18, OC.12. OC-S and OC-2 I
Low average power I

Attenuation 20 to O dB

i
Coaxfal
Classes III and IV I
Nonscreened
Frequency range (GHZ) OC-46, OC-26.5, /

oC-18, OC-12, OC-8 and DC-2 I
Low average power I

4ttenuatfon 20 to O dB I

i
Coaxfal
Classes 111 and IV
Screened or nonscreened i
Frequency range (GNz I OC-46, OC-26.5, I

OC-l B, OC-12, OC-8 and OC-2
Medium average power /

Attenuation 20 to O dB I

Coaxial I
Classes 111 and IV
Nonscreened I
Frequency range (GHz). OC-46, OC-26.5,

OC-19, OC-12, OC. B and oC-2
14edfum average power i

Attenuc. tfon 20 to O dB I

COaxfal i
Classes 111 and IV
Screened or nonscreened I
Frequency range (GHz) OC-46, OC-26.5, I

OC-18, OC-12, OC.8 and OC-2 I
High average power

Attenuation 20 to O dB /
I
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TABLE VIII. Grouping for qualification - Contfnued.

Characteristics of
qualifying attenuators

:oaxfal
lass 111
Iunscreened
“requency range DC-46 GHz

Ifgh average power
~ttenuation 20 dB

:oaxfal
:lass IV
;creened
‘requency range OC-46 GHz

.OW average power
tttenuatfon 20 dB

:Oaxfal
:1 ass IV
~onscreened
‘requency range OC-46 GHz

.ow average power
4ttenuatfon 20 dB

:oaxfal
:lass IV
Screened
requency range OC-46 GHz

Nedfum average power
Rttenuatfon 20 dB

Coaxfal
class Iv
Nonscreened
Frequency range oC-46 GHz

Medfum average power
Attenuation 20 dB

Coaxfal
Class IV
Screened
Frequency range oC-46 GHz

Hfgh average power
Attenuation 20 dB

...
1

Characteristics of attenuators qualfffed ;
I

:oaxfal i
:la?. ses 111 and IV I
Ionscreened
“requency range (GHz) OC-46, OC-26.5, I
OC-18, OC-12, OC-8 and OC-2

Ifgh average power I
Attenuation 20 to O dB I

:Oa. xfal
:18ss Iv
;creened or nonscreened
‘requency range (G Hz) OC-46, OC-26.5,
oC-18, OC-12, OC-8 and OC-2

.ow average power
Attenuation 20 to O dB ~

:oaxfal I
;lass IV I
!lonscreened
Frequency range [G Hz) OC-46, OC-26.5,

13C-18. oC-12. OC-B and UC-2 i
Low average p6wer I

Attenuation 20 to O dB
I
(

Coaxial i
Class IV
Screened or nonscreened
Frequency range (GHz) OC-46, Dc-26.5, /

OC.18, OC-12, OC-8 and OC-2
Medfum average power I

Attenuation 20 to O dB
1
I

Coaxfal
Class IV
Nonscreened i
Frequency range [G Hz) OC-46, OC-26.5,

OC-l B, OC-12, OC-8 and OC-2 I
Medfum average power I

P.ttenuatfon 20 to O dB
1

Coaxfal
Class IV
Screened or nonscreened
Frequency range (GHz) OC-46, OC-26.5,

oC-18, OC-12, OC-B and OC-2
Hfgh average power

Attenuation 20 to O dB
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TABLE Vllt. Grouping for qualification - Continued.

73
I
thru

70

79

thru

84

85

thru

90

91

thru

96

97

thru

102

103

thru

10B

109

thru

11’

Character lstfcs of
qualifying attenuators

coaxial
class Iv
Nonscreened
Frequency range oC-46 GHZ

High average power
Attenuation 20 dB

Same as for groups 49 throug
54 respectively with the
followfng exception:
Frequency range OC-26.5 GHz

Sane as for groups 55 througl
60 respectively with the
following exception:
Frequency range oC-26.5 GHz

Same as for groups 61 througl
66 respectively with the
following exception:
Frequency range 0C-26. S Gftz

Same as for groups 67 througl
72 respectively with the
following exception:
Frequency range OC-26.5 GHz

Same as for groups 49 througt
54 respectively wfth the
followtng exception:
Frequency range OC-18 6Hz

Same as for groups 55 through
60 respectively with the
followlng exception:
Frequency range oC-18 GHZ

Same as for groups 61 through
66 respectively with the
followfng exception:
Frequency range OC-18 GHz

Characteristics of attenuators qualffied “/

1

coaxial i
Class IV
Nonscreened i
Frequency range (GHz) OC.46, OC-26. S, I

OC.1O, OC-12, OC.8 and OC-2 I
High average power I

Attenuc. tfon 20 to O d8

i
I
1

Frequency range (GHz) OC.26.5, OC-18,
DC-12, OC-8, and OC-2

i
I
i

Frequency range (G Hz) OC.26.5,
OC-18, OC.12, OC.8 and OC-2

i

i

Frequency range (GHz) OC-26.5,
OC-18, OC-12, OC-8 and OC-2

i
I

I

Frequency range (GHZ) OC-26.5,
OC-18, OC-12, OC-8 and OC.2

I
I

I

I

Frequency range (G Hz) OC-l B, i
OC-12, OC-8 and OC-2 I

Frequency range (G Hz) OC -
OC-12, OC-9 and OC-Z

B.

I
I
I

I

3q
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TABLE VIII. Grouping for qualification - Continued. : . .,-....., ~... . .

I
~ “:W;: ~ Characteristics of Characteristics of attenuators qualified I ‘“’

qualifying attenuators I

1[ iI
115 I Same as for groups 67 throughl

I I 72 respectively with the
]thru I following exception: I

I Frequency range DC-18 GHz I Frequency range (GHz) DC-19,
I 120 ~ I DC-12, DC-8 and OC-2

/I I I

I 121 I Same as for groups 49 throughl I
I 54 respectively wfth the I

~thru I following exception:
I Frequency range DC-12 GHz I Frequency range (GHz) DC-12,

I 126 I I DC-8 and DC-2

I I 1
127 I Same as for groups 55 throughl

I I 60 respectively with the ~
Ithru I following exception:

I Frequency range OC-12 GHz I Frequency range (G Hz) OC-12,
I 132 I I OC-8 and OC-2

I
1 I

133 I Same as for groups 61 throughl
I I 66 respectively with the
Ithru I following exceptfon: I I

I Frequency range DC-12 GHz I Frequency range (G Hz) OC-12.
138 I I DC-8 and OC-2 I

I
:I

139 I Same as for groups 67 throughl
I 72 respectively with the I

Ithru I following exception: I
I Frequency range OC-12 GHZ I Frequency range (GHz) DC-12, I

144 I I DC-8 and DC-2
/

II I
145 I Coaxial

I Class I
I coaxial

I
I Screened

I Classes I, 11A and B, 111 and IV
I Screened or nonscree”ed

I Frequency range DC-46 GHz I Frequency range (GHz) OC-46, oC-26.5, /
I OC-18, OC-12, OC-8 and DC-2

I I Low average power I Low average power
I Attenuation 40 dB I attenuation 40 to 21 dB

I

i

I

I

I
I

146 i

I

/

I
I

Coaxial i
Class I
Nonscreened I
Frequency range OC-46 GHz I

Low average power I
Attenuation 40 dB

Coaxial I
Classes I, 114 and B, 111 and IV
Non?. creened I
Frequency range [GHz) OC-46, oC-26.5,

OC-18. OC-12. OC-8 and OC-2 I
Low average power I
Attenuation 4D to 21 dB

I

40
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TA8LE VIII. Groupfng for qualff{cation - Continued.

Characteristics of
qualtfyfng attenuators

Coaxial
class I
Screened
Frequency range DC-46 GHz

Medium average power
Attenuation 40 d8

Coaxfal
class I
IAonscreened
Frequency range OC-46 GHz

Medium average power
Attenuation 40 dB

Coaxial
Class 1
Screened
Frequency range IIC-46 GHz

High average power
Attenuation 40 d8

Coaxial
Class I
Monscreened
Frequency range oC-46 GHz

High average power
attenuation 40 d8

Coaxial
Class 11A
Screened
Frequency range OC-46 Gltz

Low average power
Attenuation 40 dB

Coaxfal
Class [IA
Nonscreened
Frequency range oC-46 GHz

Low average power
Attenuation 40 dB

Chart.cteristlcs of attenuators qualfffed I
I

coaxial
Classes I, 11A and B, 111 and IV
Screened or nonscreened i
Frequency range (G Hz) OC.46, OC-26.5. I

OC-18, OC-12, OC-8 and OC-2 I
14edlum average power I
Attenuation 40 to 21 dB I

I
Coazfal
Classes I, 11A and B, 111 and IV I
Nonscreened
Frequency range (GHz) OC-46, oC-26.5, i

OC-18, OC-12, OC-8 and OC-2
14edfum average power I
Attenuation 40 to 21 dO ~

Coaxial i
Classes I, 11A and 8, 111 and IV
Screened or nonscreened /
Freguency range (GHz) OC-46, OC-26.5,

oC-18, OC-12, oC.8 and OC-2 I
Mfgh average power I
Attenuation 40 to 21 dB

Coaxfal I
Classes 1, lIA and B, 111 and IV I
Non Screened
Frequency range (G Hz) OC-46, OC-26.5, i

OC-18, OC-12, OC.8 and DC-2
Hfgh average power
Attenuation 40 to 21 dB I

Coaxfal
Classes 11A and B. 111 and IV
Screened or nonsc~eened
Frequent range (GHz) OC-46, OC.26.5,

OC-18. JC-12. OC-8 and OC-2
Low average power
Attenuation40 to 21 dB

Coaxfal
Classes 11A and B, Ill and Iv
Nonscreened
Frequency range (6 Hz) OC.46 0C-26.50

OC-18, OC.12, OC-8 and OC-}
Low average power
Attenuation 40 to 21 d8

i
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TABLE VIII. Grouping for qualification - Continued.

Characteristics of
qualifying attenuators

Coaxial
Class 11A
Screened
Frequency range DC-46 GHz

Medium average power
Attenuation 4D dB

Coaxial
Class 11A
Nonscreened
Frequency range DC-46 GHz

Medium average power
Attenuation 40 dB

Coaxial
Class 11A
Screened
Frequency range DC-46 GHz

High average power
Attenuation 40 dB

Coaxial
Class 11A
Nonscreened
Frequency range DC-46 GHz

High average power
attenuation 40 dB

Coaxtal
Class III
Screened
Frequency range DC-46 GHz

Low average power
Attenuation 40 dB

Coaxial
Class 111
Nonscreened
Frequency range oC-46 GHz

Low average power
Attenuation 40 dB

Characteristics of attenuators qualified : ““”

Coaxial I
Classes 11A and B, 111 and IV
Screened or nonscreened
Frequency range (G Hz) Dc-46, OC-26.5, I

OC-18, DC-12, OC.8 and OC-2 1
Medium averaae Dower
Attenuation iO to 21 dB I

COaxlal I
Classes 11A and B, III and IV
Nonscreened I
Frequency range (GHz) OC-46. OC-26.5,

oC-18, OC-12, OC-8 and DC-2
Medium average power i
Attenuation 40 to 21 dB

1

Coaxial I
Classes 11A and B, 111 and IV
Screened or nonscreened I
Frequency range (G Hz) OC-46, OC-26.5,

oC-18, OC-12, oC.8 and 6c-2 /
High average power
Attenuation 40 to 21 dB I

t

Coaxial I
Classes 11A and B, 111 and Iv
Nonscreened I
Frequency range (GHZ) OC-46, OC-26.5,

DC-18. DC-12. OC-8 and OC-2 I
High average power I
Attenuation 40 to 21 dB

,

Coaxial i
Classes 111 and IV I
Screened or nonscreened
Frequency range (G Hz) OC-46, OC-26.5,

OC-18, OC-12, OC-8 and OC-2
Low average power i
Attenuation 40 to 21 dB \

Coaxial
Classes 111 and IV
Nonscreened i
Frequency range (G HZ) Dc-46, DC-26.5,

OC-18, OC-12, OC.8 and OC-2 I
Low average power I
Attenuation 40 to 21 dB

1
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TABLE VIII. 6roupfng for qualff!catfon - Continued.

Ch.sracterlsttcs of
qualifying attenuators

coaxial
Class 111
Screened
Frequency range oC-46 GHz

14edfum average power
Attenuation 40 dB

Coaxie.1
class 111
Nonscreened
Frequency range OC-46 6Hz

Medium average power
Attenuation 40 dB

Coaxfal
Class III
Screened
Frequency range OC-46 GHz

High average power
Attenuation 40 dB

Coaxfal
class Iv
Non Screened
Frequency range OC-46 GHz

High average power
4ttenuatfon 40 dB

coaxial
class Iv
Screened
Frequency range OC-46 GHz

Low average power
Attenuation 40 d(l

coaxial
class Iv
Nonscreened
Frequency range oC-46 GHz

Low averagepower
Attenuation40 d8

Character fstfcs of attenuators qualified

coaxial
Clesses 111 and IV
Screened or nonscreened
Frequency range (GHI) OC-46, OC-26.5,

OC-18, OC-12, OC-8 and OC-2
14edfum averege power
Attenuation ’40 to 21 dB

Coaxfal
Classes 1[1 and IV
Nonscreened
Frequency range (GHz) OC-46, OC-26.5,

oC-18, OC-12, DC-8 and OC-2
Medium average power
Attenuation 40 to 21 dB

Coaxi.sl
Classes III and IV
Screened or nonscreened
Frequency range (GHz) DC-46, OC-26.5,

OC-18, DC-12, OC-B and OC-2
Hfgh average power
4ttenuatfon 40 to 21 dB

Coaxial
class Iv
Nonscreened
Frequency range (G Hz) OC-46, 0C-26. S,

OC-18, OC-12, OC-R end OC-2
Hfgh average power
Attenuation 40 to 21 dB

COax$al
class Iv
Screened or nonscreened
Frequency range [GHz) OC.46, DC-26.5,

OC-18, OC-12, OC-8 and OC-2
Low average power
4ttenuistlon 40 to 21 dFJ

Coaxfal
class Iv-----
Nonscreened
Frequency range (GHz) OC-46, OC-26.5, I

OC-l B. DC-12. OC-B and OC-2 I
Low average p6wer I
Attenuation 40 to 21 dB I
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TABLE VIII. Grouping for qualification - Continued.

I
I Group I Characteristics of I Characteristics of attenuators qualified I ‘“ ‘
Inumber I qualifying attenuators I

I I
165 I Coaxial

[ Class IV
I Coaxial

I Screened
I Class IV
I Screened or nonscreened

I Frequency range DC-46 GHz I Frequency range (GHz) DC-46, DC-26.5,

~ ~ t4:4::n:a:;aj: IK#er
I DC-18, DC-12, DC-8 and DC-2
I Medfum average power
I Attenuation 40 to 21 dB

I I I I
166 I Coaxial

I Class IV
I coaxial

I Nonscreened
I Class IV
I Nonscreened

~ Frequency range DC-46 GHz I Frequency range (GHz) OC-46, oC-Z6.5,

I Medtum average power
I DC-18, OC-12, DC-B and OC-2
I Medium average power

I Attenuation 40 dB I Attenuation 40 to 21 dB

I 167 i

I

/

I

1---1

Coaxial I
Class IV
Screened I
Frequency range DC-46 GHz I

High average power i
Attenuation 40 dB

I

Coaxial ~
Class IV
Screened or nonscreened
Frequency range (G Hz) oC-46, OC-26.5, I

OC-l B, OC-12, OC-8 and OC-2
High average power \
Attenuation 40 to 21 dB

I

I 168 I Coaxial
I Class IV

I Coaxial
I Class IV /

I I Nonscreened I Nonscreened
I I Frequency range OC-46 GHz I Frequency range (GHz) OC-46, OC-26.5, I

I High average power
I OC-18, OC-12, OC-B and oC-2

~
I High average power I

I Attenuation 40 dB I Attenuation 40 to 21 dB
f

I 169 i Same as for groups 145 I I
I through 150 respectively

Ithru I with the following exception: I I
I I Frequency range OC-26.5 GHz I Frequency range (GHz) OC-26.5, OC-18,

1 174 ! 1 OC-12, OC-8 and OC-2 !
I I I I

I I
I 175 I Same as for groups 151 I

I through 156 respectively I
~thru I with the following exception: I

I Frequency range DC-26.5 GHz I Frequency range (GHz) OC-26.5, OC-l B, ~
I lBO I I OC-12, OC-B and !lC-?
I I I I

/ 181 I Same as for groups 157
I through 162 respectively / !

Ithru I with the following exception: I
1. I Frequency range DC-26.5 GHz I Frequency range (GHz) OC.26.5, OC.18, I

186 I I OC-12. OC-B and OC-2

I I I 1“ I
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TABLE ,YII1. Grouping for gualfffcatfon - Continued.

I I
I Group } Character fstfcs of Che. racterfstfcs of attenuators qualfffed I
Inumber I qualifying attenuators I I
I I

/
/

I
187 I Same as for groups 163 I

I I through 168 respectively
Ithru I wfth the followfng except fon:~ \

I Frequency range DC-26.5 GHz I Frequency range (GHz) DC-26.5, DC-18,
/ 192 I I DC-12, DC-8 and DC-2

/
i

I I
I

I
193 I same as for groups 145

I I through 150 respectively I 1
I thru I wfth the followfng exception: I
I

I
I Frequency range OC-18 6Hz I Frequent range (GHz) OC-18,

I 198 I I OC-12. [C-R and OC-2 /
I I I
I

199 I Saraeas for groups 151 i
I through 156 respectively ;

~thru
I

I wfth the fol lowin exce tfon:
I Frequency range II?-18 G~z I Frequency rdnge (GHz) OC-18,

I

204 I
I

I OC-12, OC-8 and OC-2
I

I iI
I 205 I Same as for groups 157
I I through 163 respectively /
I thru I wf th the followfng exceptfon: !
I I Frequency range OC-18 GHZ I Frequency range (GHz) OC-18, i

210 I
/

I DC-12, OC-8 and OC-2
I I

;
I I

211 I Same as for groups 163
I through 168 respectively / i

Ithru I wfth the followfng exceptfon: I
I I Frequency range OC-18 GHz

216 I
I Frequency range (GHz) OC-19,
I OC-12, OC-8 and OC-2 i

I I I 1

I 217 I Same as for groups 145
I

I
i through 15D respectively

Ithru I wfth the followfng except fon:l
i Frequency range nC.12 GHZ

i

i
I Frequency range (GHz) ~

222 I I OC-12. OC-8 and OC-2.
I

1 , I
i 223 j Same as for groups 151 i i

I through 156 respectively
~thru I wfth the followfng except fon:~
I I Frequency range OC-12 GHz I Frequency range (GHz)
\

i
228 / ~ OC-12, OC-8 and OC-2

I

I 229 I Same as for groups 157
I

~ i
I through 162 respectively 1

Ithru I wfth the followfng exceptfon: I I
I Frequency range DC-12 GHz

i
I Frequency range (GHz)

234 I I OC-12, OC-8 and OC-2
I

I

i i i
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TABLE VIII. Grouping for qualification - Continued.

Characteristics of
qualifying attenuators

;ame as for groups 163
through 168 respectively
ifth the following exception:
‘requency range DC-12 GHz

;oaxial
lass 1
Screened
Frequency range DC-26.5 GHz

Low average power
Attenuation 60 dB

coaxial
Class I
Nonscreened
Frequency range OC-26.5 Gliz

Low average power
Attenuation 60 dB

Coaxfal
Class I
Screened
Frequency range OC-26.5 GHz

Medium average power
Attenuation 60 dB

Coaxial
Class I
Nonscreened
Frequency range OC-26.5 GHz

Medium average power
Attenuation 60 dE

Coaxial
Class 11A
Screened
Frequency range oC-26.5 GHz

Low average power
Attenuation 60 dB

coaxial
Class 11A
Nonscreened
Frequency range OC-26.5 GHz

Low average power
Attenuation 60 dB

Characteristics of attenuators qualified ~ ~~

I

i
:requency range (G Hz)

OC-12, OC-B and OC-2 I

Coaxial
Classes 1, 11A and B, III and Iv I
Screened or nonscreened I
Frequent range (6 Hz) OC-31, OC-26.5,

DC.lB, ~C-12, OC-8 and OC-2
I

Low average power
Attenuation 60 to 41 dE

i

Coaxial
Classes I, 11A and B, 111 and IV
Nonscreened
Frequency range (GHZ) OC-26.5,

OC-l B, OC-12, OC-8 and OC-2
Low average power

Attenuation 60 to 41 dB

Coaxfal
Classes 1, 11A and B, III and IV /
Screened or nonscreened
Frequency range (GHz) oC-26.5, 1

OC-18. OC-12. OC-B and OC-2
Medium” average power I

Attenuation 60 to 41 d8
I

Coaxial
Classes I, 11A and B, 111 and IV
Nonscreened

DC-IB. {C-12. OC-8 and OC-2
Frequent range (GHz) oC-26.5,

Medtum averigi power I
attenuation 60 to 41 dB ~

Coaxial
Classes 11A and B, 111 and IV
Screened or nonscreened
Frequency range (GHZ) OC-26.5,

OC-18, OC-12, OC-8 and OC-2
Low average power I

Attenuation 60 to 41 dB ~

Coaxial
Classes 11A and B, 111 and IV I
Nonscreened f
Frequency range (GHZ) oC-26.5,

OC-l B, OC-12, OC-B and OC-2 I
Low average power

Attenuation 60 to 41 dB
i
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TABLE VIII. Grouping for qualfffcatfon - Continued.

Characteristics of
qualifying attenuators

Coaxial
Class 11A
Screened
Frequency range OC-26.5 GHz

Hedfum average power
Attenuation 60 d8

Coaxfe.1
Class [IA
Nonscreened
Frequency range OC.26.5 6Hz

Alediuim average power
Attenuation 60 dB

Coaxfal
Class [II
Screened
Frequency range OC-26.5 GHz

Low average power
Attenuation 60 40

Coaxial
Class III
Non Screened
Frequency range OC-26.5 GHz

Low average power
Attenuation 60 dB

Coaxial
Class 111
Screened
Frequency range OC-26.5 GHz

Hedium average power
Attenuation 60 dB

toaxfal
class Ill
Nonscreened
Frequency range oC.26.5 GHz

Nedium average power
Attenuation 60 dB

Characteristics of attenuatorsquallfied ~

I

Coaxfal I
Classes 11A and B, III and IV
Screened or nonscreened
Frequency range (GHz) OC-26.5, i

OC.18, OC.12, OC-B and OC-2
)ledtum average power i

Attenuation-60” to 41 dB I

Coaxf.sl i
Classes 11A and B, 111 and IV
Monscreened
Frequency range (GHz) OC.26.5,

OC-l B, OC-12, OC. q and oC-2
Medfum average power

Attenuation 60 to 41 dB

i
I

i

I
I

Coaxfal
Classes 111 and IV
Screened or nonscreened i
Frequency range (G Hz) OC-26.5,

OC-18, OC-12, OC. B and OC-2 /
Low average power I

httenuc. tlon 60 to 41 dB I

I
Coaxial
Classes 111 and IV

i
I

Nonscreened I
Frequency range (GHz) OC-26.5,

OC-18, DC-12, OC-B and OC.2
Low average power

4ttenuatfon 60 to 41 dB

Coax(al
Classes Ill and IV
Screened or nonscreened
Frequency range (GHz) 0[.26.5,

OC-18, OC-12, OC-R and OC-2
Medium average power

Attenuation 60 to 41 dB

Coax f.sl i
Classe S [11 and IV
Nonscreened I
Frequency range (GHZ) OC-26.5,

OC.l B, OC-12. OC-8 and oC-2
Hedfum average power

Attenuation 60 to 41 dB
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I
I Group
[number
I

I 253

/—
254

I

k——
255

I

1
I

I

256

I

I

I
l—

257
I
Ithru

260

261

hru

264

265

hru

268

TABLE VIII. Grouping for qualification - Continued. ., ... .,
... ,

I
Characteristics of Characteristics of attenuators qualified ~
qualifying attenuators I

I

Coaxial i Coaxial
Class IV I Class IV
Screened I Screened or nonscreened i
Frequency range DC-26.5 GHz I Frequency range (GHz) OC-26.5, I

I OC-18, OC-12, OC-8 and OC-2
Lou average power I Low average power
Attenuation 60 dB I Attenuation 60 to 41 dB i

I
I

Coaxial I Coaxial
Class IV I Class IV
Nonscreened I Nonscreened
Frequency range OC-26.5 GHz I Frequency range [GHz) oC-26.5,

I OC-18, OC-12, OC-8 and OC-2
Low average power I Low average power
Attenuation 60 dB I Attenuation 60 to 41 dB

I
i

coaxial I Coaxial
Class IV I Class IV
Screened I screened or nonscreened [
Frequency range OC-26.5 GHz I Frequency range (GHz) OC-26.5,

Medium average power
1 OC-18, OC-12, OC-8 a“d OC-2
I Medium average power /

Attenuation 60 dB I Attenuation 60 to 41 dB
11

I
Coax{al I Coaxial
class Iv I Class IV
Nonscreened I Nonscreened
Frequency range oC-26.5 GHz I Frequency range (GHz) oC-26.5,

I DC-19, DC-12, DC-8 and OC-2
Medium average power I Medium average power
Attenuation 60 dB I Attenuation 60 to 41 dB

Same as for groups 241 I
through 244 respectively
with the following exception: I
Frequency range DC-l B GHz I Frequency range (GHz) OC-l B,

~ oC-12, oC-8 and OC-2

I

I

I

Same as for groups 245 I i
through 240 respectively
with the following exception: I
Frequency range OC-113 GHz I Frequency range (GHz) OC-l B.

~ OC.12, OC-B and OC-2

(
Same as for groups 249 i
through 252 respectively I
with the following except ton: I I
Frequency range OC-18 GHz I Frequency range (GHz) oC-18,

I OC-12, OC-B and OC-2
/
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. .

Group
number

269

thru

272

273

thru

276

217

thru

280

281

thru

284

285

thru

288

2B9

290

TABLE VIII. Group(ng for qualification - Contfnued.

I
Characteristics of Characteristics of attenuators qualffled I
qualifying attenuators /

t
1
I i

Same as for groups 253
through 256 respectively / /
with the follow{ng exceptfon: I 1
Frequency range DC-18 GHZ I Frequency range (GHz) OC-18, I

I DC-12, OC-8 and OC-2
/

i i

Same as for groups 241
through 244 respectively

Frequency ra.ge.Og-;~cg~~fOn:

I
i I

with the followfn
I Frequency range (Gltz)

I
I

I OC-12. DC-8 and OC-2 I
I I

Same a$ for groups 24S I I
through 248 respectively I
wfth the followlng exceptfon: I /
Frequency range OC-12 GHz I Frequency range (GHz)

I OC-12, OC-8 and DC-2
i

Same as for groups 249 i i
through 2S2 respectively I I
with the following exception: I
Frequency range DC-12 GHz I Frequency range (GHZ)

I OC-12, OC-8 and OC-2 i
I I

Same as for groups 2S3
i

i
through 2S6 respectively I
with the following exceptional I
Frequency range oC-12 GHz I Frequency range (GHI) I

I DC-12, OC-8 and OC-2 I

class Ill I Classes III and IV
Screened I Screened or nonscreened I
Frequency range OC-12 GHz I Frequency range (GMz) OC-12,

Low average power I L~~-~v~?~ic~gwer i
Attenuation 20 d8 I Attenuc. tton 20 to 1 d8

1

Class 111 i
Nonscreened
Frequency range oC-12 GHz /

t
Low average power i
Attenuation 20 dB

i

I
Classes [11 and IV I
Nonscreened
Frequency range (GHz)

OC-12, OC-8, oC-4 and OC-I
Low average power ~
Attenuation 20 to 1 dB

I
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TABLE VIII. Grouping for qualification - Continued.

,. .. .-,.
I
I Group I Characteristics of Characteristics of attenuators qualified
Inumber I qualifying attenuators I

~ ~ Strlp,fne, lerml”al 0. ~ Lea12

I 291 I Class III I Classes 111 and IV
I Screened

i I Frequency range DC-12 GHZ
I Screened or nonscreened
I Frequency range fGliz)

I ~ Medium .3Verage POWe~
I DC-12, DC-8, DC-4 and DC-1 /
I Medium average power

! Attenuation 20 dB I Attenuation 20 to 1 dB I

I
Class III
Nonscreened I
Frequency range OC-12 GHz I

Medium average power I
Attenuation 20 dB

Lea.

Classes 111 and IV
Nonscreened
Frequency range (GHz)

DC-12, OC-8, OC-4 and
Medium average power
Attenuation 20 to 1 dB

I

/

Oc-1
i
I
I

lead

1
i: b trlplfne. Iermlnal or I ‘- i

1
/ 292 I

/I

I I

~ ~ $trvpll”e, Ierml”al or ~

I 293 1 Class IV
I Screened

I Class IV
I Screened or nonscreened

I I Frequency range OC-12 GHz I Frequency range [GHz)

I Low average power
1 OC-12, OC-B, OC-4 and OC-I
I Low average power

/ I Attenuation 20 dB I Attenuation 20 to 1 dB

I s trjpli ne, Terminal or [ Lead

294 I Class IV I Class IV
i

I Nonscreened I Nonscreened I
I i Frequency range OC-12 GHz I Frequency range [GHz)

I I Low average power
I DC-12, OC-8, OC-4 and DC- I
I Low average power

I Attenuation 20 dB I Attenuation 20 to 1 dB

I

I

I I I
btrlpllne, Iermlnalor I Lead

I I I
295 I Class IV I Class IV

I Screened
/

I Screened or nonscreened
I Frequency range OC-12 GHz I Frequency range [GHz)

I I
I Medium average power

) oC-12, oC-8. OC-4 and OC-1
I Medium average power /

I ~ Attenuation 20 dB I Attenuation 20 to 1 dB

I I h trl PI1ne. lermlnal or I Leaa
I

/ 296 I Class IV
I Nonscreened

I Class IV
I Nonscreened

I I Frequency range OC-12 GHz I Frequency range (GHz)
1

/ I Medium average power
I OC-12, OC-B, OC-4 and OC-1
I Medium average power /

I Attenuation 20 dB ~ Attenuation 20 to 1 dB
I I

I ,
; 297 i

Ithru I
I
I 300 I

I

Same as for groups 2B9 /
through 292 respectively
with the following exception: I
Frequency range OC. B GHz I Frequency range (GHZ) OC-B,

I OC-4 and OC-1
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APPENDIX

TABLE VIII. Grouping for quallflcatlon - Continued.

[ Group I Characteristics of
Inumber I

i Characteristics of attenuators quallffed I
qualifying attenuators I I

i 3D1 i Same as for groups 293
1

i i
I through 296 respectively

I thru I with the follonlng exception:”!
I

I I Frequency range DC-8 6Hz I Frequency range (GNZ) DC-8, i
304 ~

/
1 OC-4 and OC-1
1 I

/
I

30S I Same as for groups 289
I

I I through 292 respectively i
I

Ithru I with the following exception: I i
I Frequency range OC-4 GNZ

! 300 I
~ F;;~u;;c: range (GNZ) OC-4

I
1

i
I I

i
I

I
I 309 I Same as for groups 293
I i

i
I through 296 respectively

Ithru I with the following exceptfon: I
I

I
I Frequency range OC-4 GHZ I Fr~~~e;~ylrange (GHz) OC-4

312 I
I

I I
I

I
I I
I

1
313 I Same as for groups 28q

I
I

I through 292 respectively I
I thru I wf th the following exception: I

i

316 ~ Frequency range OC-I GNz
I

~ Frequency range (GHz) OC. I I

I
i

I

I 317 I Same as for groups .293
I

i
1 through 296 respectively /

Ithru
I

I with the followin

i
I Frequency range o?-fx~fi~tfo” i~ Frequency range (GHZ) OC. I

I

320 I 1
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